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(54)Title: NOVEL CYCLIC TETRAPEPTIDE DERIVATIVES AND MEDICINAL USE THEREOF 



(57) Abstract 

Cyclic tetrapeptide derivatives 
represented by general formula (I) or 
pharmaceutically acceptable salts thereof, 
cyclic tetrapeptide compounds analogous 
thereto, and histone deacetylase inhibitors, 
MHC class- 1 molecule expression promoters 
and medicinal compositions containing these 
cyclic tetrapeptide derivatives as the active 
ingredient: wherein Rn , R^ > R21 and R22 
represent each hydrogen or a monovalent group 
selected from linear or branched Cj^ alkyl, 
benzyl, 4-methoxybenzyl, 3-indolylmethyI, (N- 
methoxy-3-indolyl)methyi, {N-fonnyI-3- 
indoIyl)methyl, etc.; Rj represents a divalent 
group selected from divalent linear Cy^ 
hydrocarbyl optionally having a branched chain 
added thereto or optionally substituted by a 
heteroatom; and R, represents a divalent 
group derived from divalent linear C4^ 
hydrocarbyl optionally having a branched chain 
added thereto. 
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m m m 

mm 

Wiit^^CDMT. V V-rTtf-^-tTaSmmcMHC class-I ^?^3S{£iifJ2: 
LTOi&ffl, ttmz. l!riHi-St:7>h>x7-fef-7-t:'iSif{^^«>-5v>{iMHC 

class - 1 "^Tmj^mm-kmLtz. miMmommmit^-^-th ^i^^t^x b 
y^zfi-Ymmw5i\%'t(Dm^mr^^m^Mi^^m^^'^t-t:bKmmm\:. 

^z:f.^m'otzmm^m<:fzit>. ^m^^'f-t u-cMHCciass-i ^^^^<omm 

mm\Z^mLX\^^, MHCclass-I ^^^miiUhZ.hX\ SB© 

®MHCclass-I ^?(D^]l*%TU-CtJf;, aulB<^^5g^Cc}:^gM^i'felHlii 

mmm-kmmtLfzm%\^^\.^x. fgruT^cMHc class- 1 ^^oigm«riHi«^ 
its:: iiT-fi&s^^m^^m^tie c t ^^m-h^mm^^^xif^ u . m^\t, 
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LTV^S MHC class-I ^^(D^^ MHC class-I m^omX^ZX UiUitCC^S 

K., Isselbacher, LJ., Khoury, G.. and Jay, G. Science 228, 26-30. 1985; 
Tanaka, K. , Corel ik, E. , Watanabe, M. , Hozumi, N. , and Jay, G, Mol. Cell. 

Biol. 8. 1857-1861, imm^^m.) . 

tz.6x\ MHC class-I ^^(D^it, "to^^MmMmommmm^. ^ 

■t^^tx\ MHCciass-i ^^(D^mti^m-^n^zt^mn^n^, i^Htt 
mBmomm^mm. u t v ^ ^mmim-:>i3^$>^ ate? ^(lag^M ^ m 
tzLx^^^tm^htihtoo—D^z^ m&&^ii^u-7^>t^iz^(Dm7tm^^ 

4a^Oii7b7. b >S&mz^SiB^ DNA mn 7 l/;ty-Afllit 

-A±© DNA $ t> fC^^^tit^ c:^D■r-;W^]•Jfi^D U V^^SIi. ITaS* 

;i/h7y;^7x7— b'-e^U. ia»{i!{i7-trf-;Wl:?:tT^i^l^{i. H7.h>x7-fe 
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;^i5?^>A) ^m2t,z.m-Vyii^^-i/y (trapoxin) mm^m\^tzm%\^^^) 

^ h (i. h 7 > i:Si^-r SSHit^f - V^^zf=f- Yit^mo^ K-trap ffi v n 

±\wmEn^^Bz.-tm\ttji^ox\ ^immo^-mn u-cfc^s mhccuss 

■?-n?:?ae$-&6^^{i$n-CV^^l,\ ^e^-C, gBMrn^Bax-WMHC class- 1 
JgCSf^ffl^^-TOT, MHCclass-I5^?^3a^£3iC#Ov 3iM0<4®m M 

mtt^^v^m-^m. if^i^MHCciass-i ^^m^m.\z^m-^mm\<Dm. 
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V(D MHC c 1 ass - 1 5}"^^{l^S{S3if^ffl ^^t\^7s h >x7-t ^ 7 — 

C tli)MJiS{::f^ffi^Wc|^. MHC class-I ^^m^^i^mthZ t^^li!,b. 
*-r§iSK^ b VAt ^(i<J MHC Class-I ^?^{S3i?gffi^/T-r:: i: 

-ti^rRTjS^e^ItlMU. Ja^MHCclass-I 

IP*>. -M ( I ) : 




NH 
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RsJi, m±i^mmt^bxt^^^m-^mm5nt4(omm7Jv^u>m. m 

n61^(DfRltlJ^^?:W«i^^1-St7.hVx7-tr5^^---tfiam MHC class-I 
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0 3 (i, mmm i ~ 3 w^mi i (oit^f^o mhc class- 1 ^^mmm.im 

Eisii, -n^ymfto^mmi^o) mc class- 1 ^^m.umwmt'tomm 
me it. mmm i (o^t-^^M.tf^z h u n7.^f-> a (omMz^?> bi6/bl6» 
mut. ms.m 2 1 (Dit^if^ ; HDA-31 (D^ ^ T.MMmpi&^oM^m&mW' 



*#gBJ®^i|:)txh^^y^Hsl^fl£(i. ±M-rsiiU, -IS^ (I) ~ (r) 

©'fb^^-c^^ns 4aoi:vMr™ u/c^jto^ti^Mc i u^i^ns. 5fe-r, 

(D-m^ (II) : 




(H) 



OH 
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n^a-7^^m. (HI) : 



Sa-T^^K, -la^ (IV) : 



m. -m^ (V) : 



( I ) X'^.^n^m^r- h ^^-f^ mmwi^nbr. ^^i- mm^mm:^ 

H^li. |r11;-IS^ (II) ~ (V) ■C^$n5 4«®a-7^>^?:N*;&>^ 
C5fe{II^0AH^ (II) -» (III) (IV) (V) ®liH-e^L/c7^yKBB^J?:W 
1-'5**\ -M^ (r) ■e^^ns^rh^^T'f^K^^Wi, -12^ (II) ~ 
(V) ■C^$n-5 4a0a-T5yiE?:N**^P)C7l5C(pl*H^ (V) (IV) 

(III) -* (ID (DmvMMbtzT ^ ^mMim^^-t^. 





OH 




(V) 



8 



wo 99/11659 



PCT/JP98/03893 



^t^a-7^ym^m^\ -m^ do ~ dv) t~^^ (v) T'^$ns4 

a©a-7^ y^?:lll;Ma'C. HP^, N***t>C^{IIp]*H^ (II) ^ (III) -> 
(IV) (V) (D)li-e^7'^KilS^Ccl:'J^il^7"b7^7'f^h'#l&tff^^L//c© 

^-^^YmMmt. (II) ~ (V) -e^^n^4a(Da-T^y^^N^ 
*^ibc*{r[R]*H^ (II) ^ (III) -> (IV) (v) (Dmxw^\^tz7^^mMn 

(II) ~ (V) X^tn^AWOa-T^ y K?:N**^P>C AH ^(V) (IV) 

-* (III) -> (II) om-QW^iyfzT^jmmi^-^-t^, 

^mm-ISi-^ (I) T'^$nS«4^'<^^K{r^^^,^T. ^n5:1i^1-6a- 

^zmm-h-m^ (ID (IV) (Da-r^jmoMnt^^n-wt-t 

n\t^<. n-w^zL-Dmm-^m^^t. -hm (v) (oa-r^m^^w^t 
^-wl^ (II) (IV) (Da-r^jm^t^^zii-wttf\'\t:si\\ 
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-SS^ (ID MO't::-^^ (ill) (Da-7 ^ ^fm^ttlz^Vi^y. fip*>. 
X*)Utb<lt. BliiB4a©7^>'^©^*>. ^4^7^>'i?t:'$>5-m^ (IV) 

-iSiSi (IV) x^m-^n^tco-^. L-mvMMb. m^sm^ ^-mmiRt^ 

t^^\ limit. MiH4ffl(D7^yMc0o*>, m^T^y^T'^^-M^ (IV) 
(Da-7^^^Mt>*{::-|S:^ (II) 0a-7^Jm^. t^iZD-m^M^b. 

^as®^l!l^I*^*{«^sv^|^{I{i. ^<^75>'^'c*s-)is:^ (m £Da-75>'Sft 

Mtfd-IS:^ (II) ©a -75 /'SI'S:, ttiZD-m:.miU m^2m^L- 

N-7-lrf^;WbU:i^'>®{l!l®{^^^U. h;^ h >x7-tr^^— tf^^^rStt 
,^^,{;^UT3fig|-r^M«i, -M.^ (V) cD7^y^M0I;^;i'Ji<^:i^;l^a*^^^ 

$>5v^{i, ^75>'ii-c*-s-ig^ (IV) (Da-7^jmMmz-mA do 

j:Uif*L/<{i, ME4«075y^©^*>, m^75 y^mS-M^ (IV) 

-m^ (IV) x^^n?>t0^. L-mzmsib. ^?>3m^ D-^ccjijR-rs 
fili, (V) 07^jm(Dmm:fjj\^Ji<^^yj^&^^hm^^^^^^°^-^^ 

10 
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mv$)6(DX\ ZO-m^ (V) (07^^ Bit, 3c^©'J^/*Vi:llIl;<, L-i^i: 

mnt?>(oi)^-mtii-tb\'\ ij^o-c, git^7^^g^T'*§-jas^ (iv) v^-sti 

T'«)S N-7-trf^;HbU:^>©{iM; - W 4-NH-CO-CH3 (i^^SgpffiT-* 

m (CH3-) x{i^5^ux>a (CH2=) AUu«^^Li.\ ^(D^it. M]©7;v 

^MQ07;P^-l/V», 7;U:^;:J^:i^-l/>S©^n'C=fc J: 
:5J'te»^5^Dx>» (CH2=) $:*f Sli^twli. Ml BOiHJ: 'J ^^j^ 

M^*:6*Jt^-IS^ (V) <075yK©-^J^*{fSi:. ^.izmmmcO'rh 
7 ^ 5^ P va^iiHt -5 1. 0{i 2 - 7 ^ y ^:^iSr ( a - 7 ^ ^ tfp* U V 

7 5 y ;t ( a - 7 5 y 'J >if : H-Asu-OH) V$) U , R4 i^^^MfH 6 

0/Njpi^^f.L/>S?:ii^-r-5t.®{i2-7^y y:^^-^^ (a -7 5^7-1^7 

■< ym ; H-Aaz-OH) -C^S, 

11 
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lit: Kn=¥-b-A^^i3t ; -R,-CO-NH-OH h>-r7^r^7— tf^i^rStt 

}^m^^'?'mm^u iffiao-sss (v) (D75yKcft5t^-rs<Mmk:KD:^ri^ 

— tr'Sam^Mi^i^^T-t^PIU. taWJi^^(D-QtX^^i)\ -M^ (IV) 
*^75ygKli, |frEO~j!e^ (V) 075y^Cfijfe1-S{l!imt:h'o#i?-AKa3i 

(D[Ri<:&i^«:S^-r5i^, ±(iat6i-s. dv) ©^75yi^oss«3i 
K^df^^T. ^mm-^iymmnmt^toit. -m (iv) cD^Jt^7 

12 
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z<D~m^ (IV) (Dm:7^jmi:ii^^x. mmmmn-otz n-7)i^ 
^s-ocoa-T^y^i*, ^m^w^n^ci-7^jm.tn\:>'m.(on^ 

^yif*'5VN(iKft75y^J'X^(7)75y^, IP*). i^tt75y^^d:f?mi|i 
7jctt7^>'i^<3[)^*>4'tt7^y^*W^Uv\ jEtcti, 3^TO(^tt75yK^c 

(i, Ticrn. ^mm--s(DWM7Jwvms mmm-^6o>mo7jv^jm. 

■iy-3-^y\^V)V) y^^jim^ (N-7;j-;u5;u-3— < vKU^w) ^^^Ji^M. 
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ni;^ i tis 7 5 y a^^JI^ ± f^-gM*^'^ ^ tiT V ^ -5 1> © ffl I' ^ 5 t T' 

ttz. |112{c^-r^7 5 K^^V{C33v^■CM^t}^^^S> 2-p{f^;i'7^-> (2- 
75y-2-p<^;i'ynA>^ ;H-Aib-OH) (D$P<. a - 7 5 ^ ^ 

zK^Ii?^MJR-rsi:J:v\ ±iH®-«M (II) Mt/C-IS^ (III) T' 

1^:^1-6^^. t: KnJr:^>'l'»^0-7;WKb-rs. ^ yS^N-7;!/n^ 

*Lv^t©(D-#J^W'5i:. (VI) : 



(:^«. R,, lt~m^ (I) © R„ i:f^«®a^^L, R,, {i-M (I) R,, ^ 

14 
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mmom^mb. Rjti-is^ ( i ) (DYi^tmrncom^mb. K^it-m^ ( i ) © 

MS^"r-5i:«tU-«$f^L/V\ -IS^ (VI) (It^v^T, 7x-;i/7 

yDi:*;i/fi. /^U XD-rvyot^S. n-(':i»©^' v:^5^>'l'& i/';-^>07K 
cDi:^^:^. ^fz. K^^Mnt?>mK mU-t^^yi^Ji^m. p-^h^-iy^yi^ 

:^m(D-m^ (r) (om^^hy^z^^mm^it. -m: (d cossm-f 

(I) ©^4^x^7-^y5^^'il^^^(Ifcv^'c. ^^U'.>-^^(ii)~ (v) 
mi^is-tL\.-^t(DX'$>^, i^tz. (V) <D7^^m(Dmmm.i:im 

^;^c. d") (D^^xh^'^T'^b'^^Wi. -IS^ (I) © 

m^/ct(^){'tB^"r6. til&oT, -lS^(II)~(IV)©7^yK©M^{l -^^ 
(I) ®^it^xh7^y5^KSI#^{rj5v^-c. ^*Lv^-flS:^(ii)~ (IV) 07 

»^Lv^t.cDT'fes, ^/i. (v) (nr^ ^m^^^bx^. "towm^m 

15 
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T, (V) ^mi^^^-t?>=:m(DmR,tbx»tL^^t(Dit. mm 
izttftb^^^ot^ji^. -« (V) 07^.'mt^^ji?>.^jt. -m^ (vo 

m-&t4izm^t^t-m»i^u>z.iix'$)^, ttc. -m. do ~(iv). r 
mY)o7 5 y mcDiLimmit. iMitz-m.-^ ( i > omif- h ^^y^^ km 

#^$:{It^v^T«^^Uv^3^{i, PID<«^^Uv\ ( I ) 

^f-b^^y^KSI^#:{rfcl>T^?^tV^--fi?!lT'$)S±iHHi9!^ (VI) iDt: KP 

(I") <Dm^7-h7^z^^mmmz^^^-Ct. $f*L/V^-^J^:;&^, 

*7^c, :$:f§Bjo-is^ d") (om^'rh^^^^mmmx -m, (d © 

(I) (Dm^'rhy^^^\^mmmz^^^-c. »^l<.^-^^(ii)~ (iv) 07 
^f^uv^^,(D-e$>^. ^tz. (V) ®75yi?{iMU-t=fc. ^©{iiii^:^ 
-m.-^ (V) ©75y^c**-r-5i:waR4i:UT^f*uv^=fcoii, nai 

{Ci^^,^-C^f*Uv^-#!lT'^)6±E-lS^ (VI) ©t: h'D^-thA^^jg^N-7^/ 
>'Hk75y^7i{iMi-^;i/i-3i®^b^^(i. -Msli d") om^TVy^zf 

T hy'^yf^m^fliCfcMtS-^^ (V) iZm'ra-7^ymomm:^J\^Ji<^-'> 

jmii^hmm^ntz\i \^D^-^AmmM^. as7-fe^;KkH7. h>(i*j(-t67 
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7 ^ y '^S^^U/i t ©{I t ffl^f -5, oT, 1 1 ) 
~(IV)iD75 yi^OMJRIi, -m.^ ( I ) (O^T h7'^:^f-h'^^f!ji{r*JVNT, 

(IV) f07 5y^©M^«i. (!•") om^^T-hy 

^:/f■KE*#;(Ifcv^Tt». I^1i{i^^Li.^t,(7)T**-5, S/c, -j^j^ (V) (3D 
75y®MUTfe. -tcOillM^rM^-rSzififiioa R^tClULTIi, -^^ ( I ) 

®75>'Ki:^^S,^,{i, (V) ©7^yK{::^^v^■c(i. 

X'$>?>. tti. ~mi^ (II) ~(iv). Rmy)(D7^jm(0iLimw.ii.. ±mb 

■f h y^zf^ mmmzm^-^ cv) c^-ta -75 mommijjv^^i/ 
jmi)^hmm-^ntz\i )^u^^AmmM^. mnr^^Mt^T. v >{iij{t57 

S«5:«-r5 7 5 y iESB?iJ?:Ste$it/ct ©{Ct,^a^-r6, tJ^o-C, -M^d I) 
'>'(IV)©7^ Jm^mi\t. -fla^ C I ) h^^:^^- KSI^#:{3*JV^t:, 

(IV) ©75>'S©^»^{i, d") ©^xh7 

'^y^K^^i^^tcfev^-ct*, l^;^{i^f^L/V>feOT'«.5, ^fz. -m. (V) ® 
75y^{;MUT:t„ ^®«?:«-rS-ffi®» R^f^MLTIi, (I) 
®^4^xh^^y^Hi^«^*:{c*Jv^-c. (V) (J^7^jm:.^%-thzLm 

iL\vt(r>mmxhh. -sa^ (o ~ dv) ©4M©^nA*t:'*5*\ 75 y 

W»*lili;-e^)^J§^« -ia{^> (I) cD'fb^i^ii, -JiSi^ (D <r>% 

17 
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mtb<. ( I ") (Dit-^mt. ( I "') Q^t^!^^ u 
ui\ (I) (Dit^t~m^ d") (Dit^i^0itm:iis\.^xit. -m^ 
(V) (D75.y>m^m(Dmmm^irh?i,t-^^ (vo (07 ^^mnm^im 

t'5>&\ OT©i5iB^-e«i, -la^ (IV) T'^$nS^4^a-75y^^C*(l, 
-|g^(V) n-5 a - 7 5 iiTSm^^x h H*P^^^ 

>t/Vl/X7.7";HkU-C^SL/i-|S^ (V) ©75 yi?. ^J^ll L-Aaz(OBzl), 
L-Asu(0B2l), L-Api(0B2l) #«:^^L/T. TE-M^ (VII) : 



18 
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0**% (vn) 




(^ff, R„. V Rffi^ R3Mt)^{lR4li. -^-ti-ifti-jlgi^ (I) OR,,, Ru, Rz,. 
i/c;^;!//^^^:;^;!/^^©/^^)^}* tert-:/5^;^X7;x;^^^V\ DCC/HOBt 

-IS^ (VII) -e^^tiS^^a^t^T h^^y^KliS/'J ^y;V:^7A?:ffiv> 

h U7;i/;i-niF^^fflv^T. -te (vii) -e^$n^±^aii^7"b^^>^^ 
(VIII) : 




(^tt5, R,„ R,2, R2,, R3MO'{wR4{i, ^MH-m^ (I) <^R»v R,2. Rzi. 
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-M-^ (VIII) Vm-^n^^Z/i'Ymm^^mo 1/10»§:DMF««?U0.1iiiM 

V^U\^)VX.^)V7^ymiWm (0-(7-Azabenzotriazol-l -yl)-l. 1, 3, 

3-tetramethyluroniumhexaf luorophosphate) ^iP^. ^imT' 30 :^r^}I?t^L//c, 

1/10 mtv^ y e;i'X^;i/7 5 >s.t>' HATu ?:jiiin u. ^iax' 30 ^s^Mft^ u 

(IX) : 



(^c|3. R,„ R2,, Ra, R3Mt/{'R4li, -f-n^tV-^^ (I) <DR„. R,2. Ra. 

R22. R3Mt>'(rR4i:iii;a^^-ro ) T'^$nss:is^ti (^tfe^:^^K) 

(Xg 3 ) OSi^H K n dp■^^A^^3i^0#A 




Bzl 
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bxm^v-hy^y^Ytt^. mm-m^ (v) Tvi^^n^a-T^y^tc 

±i^©Xgl {Ci^DT, 0M©xb7'^7'f-K(7)-^^^ffV\ <:)CV^T', xm2(D 
-7 5y^(D{l!lil75yS{i, ^yV}V:^^i/ii)W^=:.)Vm (Z ») 

;WS?:C:©{I!lM75>'S±{::®^-«A-rs. B 6*1© 7 Ati. 

U -Bimi^tt^, L5&>§m. g6*l(D7^/>'I/«^c:©{l!|0S7 5y£±t::a^- 
±SB®^^^{:iOA, (I) XliHiS^ (T) X'^^M^t^mimb 
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(I") (I™) T'^^ns^b^WcovN-Ct., TCxE^'SHlitg^'Jl 4, 

*^BJ(D MHC class- 1 ^J-^^iSMti. ±-eaJi5J U7^c{llii*^C t K P ^i^" 

mMmommi^mco^^jihr. {SM^n/cMHCciass-i^^^mt^eiai-s, 

0. 1~5 Omg/k gOlSia, $f*b<{i, 0. 5~1 Omg/kg®|gffl|*l 

izM^(oi)^-mmx'$>*). mmzmxik^t^t»i^b^\ zom^Mit. 
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y^-f^mmwmtmnrz^m^. fip*>. mhc class- i ^T^im. 

(USS^J 1 ) HDA-5 ; cyclo(-Asu(NHOH)-Phe-Phe-D-Pro-) 
TIB^ (X) : 



T'^^tl-STOx h v^yf- K HDA-5 ; cyclo(-Asu(NH0H)-Phe7Phe-D-Pro-)®^ 

eye 1 0 (-Asu (NHOH) -Phe-Phe-D-Pro-) (D^^ 

Xm l-l Z-Phe-D-Pro-OtBu 

Z-Phe-0H(874 mg, 2.92nimol), H-Pro-0tBu(500nig, 2.92 mol). HOBt • H20(490 
mg, 3.20 inniol)CDDMF(15ml)j§?g(:, tK^^TJIT DCC(660 mg, 3.20 nunoD^rJn^. 




(X) 



NH 



HO 
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MgS04±t?l^f^. m yyy V=Li/ U D V V^yy>( -(CHCI3) 

Rf = 0.72 (CHClj/MeOH = 9/1) 

1-2 Z-Phe-Phe-D-Pro-OtBu 
Xa 1-1 ■CfifjtlT^iS^'^y^^H'fb^ia Z-Phe-D-Pro-OtBu (700 mg, 1.45 mmol) 
^mm^ mI){r^j!?U, 551! Pd/C (70 ing)#^T> 7j<^#IS^TT'$l^ (i^ 1 4^ 

NaHC03tr?5t#U/i, Uymmi- Y ^) ±,X'^Wik. MbT H-Phe-D-Pro- 
OtBu(425nig, 923J)5:#7^c. wtlt, DMF(5ml)(c:S^g|U, Z-Phe-0H(434 mg, 1.45 
mmol), H0Bt.H20(245ing, 1.60 mmol), ^ f>»?&T{3"C DCC(330 mg, 1.60 mmol) 

m, mt-k yyv V=i.V U OT V^=y-7^ -(CHCI3) t?)ltl^U, TO h U 

hMb^tl 720 mg(90%) $:)@5t^Wi: L-C»/i. 
Rf = 0.52 (CHCls/MeOH = 9/1) 

XSl-3 Boc-Asu(OBzl)-Phe-Phe-D-Pro-OtBu 

. Xg 1-2 "C#t)ti;^c h U ^^5^ K-fb^^^ Z-Phe-Phe-D-Pro-OtBu (422 mg, 0. 704 
mmol)^fi^Si(5 ml){I^8¥L, 5JKPd/C (40 mg)^^ET, 7j<^#ffl^Tt:'*l^ m 

45K NaHC03-e?5t?^L;^c, h 'J '>A±r'|gm ^liLT H-Phe-Phe-D- 

Pro-GtBu(302mg, 92%)^#/c, 

wn?:, DMF(5ml)(C|f?§g|U, Boc-Asu(0Bzl)-0H(320 mg, 0.844 mmol), 
H0Bt.H20(142 mg, 0.844 mmol). $ f>«?^T{::T DCC(192 mg, 0.928 mmoD'&iP 

M ^ 7 ^ >y a ^/ y ;^ y v'l'i? P T h iJ'* V 7 ^' - (CHC 1 3) -Clf M U , h 
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hMb^ 426 aig(80%) ^mm%>L UTtf 
Rf = 0.59 (CHCla/MeOH = 9/1) 

HPLC: Rt = 23.5 rain (column : Wako Pak C4, 4.6x150 mm, 37 - 1003$ linear 
gradient CH3CN / 0. \l TFA over 30 min) 

1M. 1-4 H-Asu(0Bzl )-Phe-Phe-D-Pro-0H. TFA 

Xgl-3■C^#^>nyc'^b^tI Boc-Asu(OBzl)-Phe-Phe-D-Pro-OtBu (426 mg, 0.52 
mraol){lTFA(2ml)^igjl, 7jc?tT2^^^U/i. Rm^cMmX^. ^?i{CX- 
x^l'/StftJ:— r;Kl/5)5:in^?t^$-y:, ^IB'fb^tJ(366mg, 905K)?:eM&*i: 

Rf = 0.47 (CHCl3/MeOH/AcOH= 90/10/2) 

HPLC: Rt = 10.32 min (^f4^(iXg 1-3 J: HI;) 

FAB-MS: m/z -= 671 (M+1) 

Xg 1-5 cyclo(-Asu(0B2l)-Phe-Phe-D-Pro-) 
XSl-4t:'#P>*l/c'fb^!^ H-Asu(OBzl)-Phe-Phe-D-Pro-OH.TFA (31 mg, 0.040 

iimol)ODMF(400inl)}gr^{I. HATU(23mg, O.OSOmmol). 105$DIEA/DMF(280iU 1, 0.16 
mmol)?:in;l-^?a-e 30 ^fm.^\^fz., %h\Z^ it-^^ H-Asu(OBzl)-Phe-Phe-D- 
Pro-OH.TFA (31 mg, 0.040mmol). HATU (23 mg, 0.060 mmol). lO;^ DIEA/DMF(280 
UL\, 0. 16 mmol) 'S: 30 ^St- 9 0ilPA/c. SfSfS^rSHm. nm-kmWt^^^MZ 

jg^U/c. mhtifzm&^s i/V:fj^lV^u^h^yy^-' (2.5%p{^ 
y-^l^/CHCl,) {CT)(igiU, i^ia^4^xh7'^^5^K{b^tl (220 mg, 84X) ^ 

HPLC: Rt = 14.20 min (|fe{^{iXgl-3 illlll;) 



XS 1-6 cyclo(-Asu(OH)-Phe-Phe-D-Pro-) 

Xgl-5-ef#^ti;''c{k^tl cyclo(-Asu(OBzl)-Phe-Phe-D-Pro-) (94 mg, 0.144 
mmoD^: MeOH(3 ml)Cj§g?U, 5% Pd/C(lO mg)#ST, TK^^SmTT' 4 mfm 

i^L/c, MfSiii^ti^jiji, ?iiiUT> ^iB'fb^!f&(74 mg. m)tmm}^tL 
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HPLC: Rt = 17.03 min (column : Wako Pak C18, 4.6x150 mm, 10 - 100>l! linear 
gradient CH3CN / 0. 1% TFA over 30 min) 

XS 1-7 eye I o(-Asu(NHOH)-Phe-Phe-D-Pro-) 

Xg l-eVi^hntzit^l^ cyclo(-Asu(OH)-Phe-Phe-D-Pro-) (74 mg, 0.132 
mmol), HOBt • HjO (30 mg, 0. 198 mmol)© DMF(3 ml)^^{l, \^U^i/JV7 
^>(19mg, 0.264 mmol) (DmmSLC TEA(40 0.264 mmol) tiPA^'iftl^Qi 

mbfc^mMbfzmm. Bopoomg. o.i78mmoi)?:*?^T{^-cip^. s^mtm 
btz, sM^rfiMm. :in^. ueonizmmLmmm'ic izx^mm (column: 

YMC-Pack ODS A323, 10x250 mm, 25% CH3CN / 0.1% TFA) . l^^LXmi^it 

HPLC: Rt = 16.43 min (^#{±X@ 1-6 i: HI;) 
FAB-MS: m/z = 577 (If) 

{.MMm2 ) HDA-17 : cyclo(-Aaz(NHOH)-Phe-Phe-D-Pro-) 
TIB^ (XI) : 




HN 



\ 



OH 
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X-^-^n^m^T h "y^Zf^ K HDA-17 ; cyclo(-Aaz(NHOH)-Phe-Phe-D-Pro-)© 

^^mtmm^ji^^^o mmm i cmm-r?>xm 1-2 iz^\m^. xm 1-3 iz 

tpDT, Boc-Asu(OBzl)-OH {I^x.Boc-Aaz(OBzl)-OH ^fflv^T, imk^hy^Zf 
f-KBoc-Aaz(OBzl)-Phe-Phe-D-Pro-OtBu ^P^L/c. ^emm. 1-4~XS 

FAB-MS: m/z = 591 (JT) 

(^^J 3 ) HDA-18 ; cyclo(-Api (NHOH)-Phe-Phe-D-Pro-) 
Tia^ (X.II) : 




'oh 

Vrn^n^m^^ h ^^y^ H HDA-18 ; cycio(-Api (NHOH)-Phe-Phe-D-Pro-)®^ 

^xmmmz^^:^. mmm i immt^xm 1-2 {csitMt. xm 1-3 izm 

DT. Boc-Asu(OBzl)-OH (I^;^ Boc-Api(OBzl)-OH ^ffiV^T. IB^^T-h^^^^ 
K Boc-Api(OBzl)-Phe-Phe-D-Pro-OtBu ^m^bfz. "ttlim. XM 1-4~XS 1-7 

FAB-MS: ra/z = 563 (M') 
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iMMM4: ) HDA-12 ; cyclo(-Asu(NHOH)-D-Phe-Leu-Pip-) 
TiB^ (XIII) : 
















NH 








(xm) 



-e^^nS^iK-r h K HDA-12 ; cyclo(-Asu(NHOH)-D-Phe-Leu-Pip-)®^ 

^XS^fS^(l3i^6, MMM 1 (DXm 1-1 cmbT, Z-Leu-OH t H-DL-Pip-OtBu 
Z-Leu-DL^Pip-OtBu m&miOXm 1-2 fimt^T. Z-Leu-DL- 

Pip-OtBu fZ-D-Phe-OH*^^ Z-D-Phe-Leu-DL-Pip-OtBu ^MUbtz. iX^^X\ M 
mm i (DXm. 1-3 (r^bX, Z-D-Phe-leu-Dl-Pip-OtBu t Boc-Asu(OBzl)-OH ^^h. 
II±"f h7'^:^f-HBoc-Asu(0Bzl)-D-Phe-Leu-DL-Pip-0tBu ^tfT'c. JM 

FAB-MS: m/z = 559 (M*) 



iMM^i 5 ) HDA-15 ; eye Io(-Asu(NHOH)-Aib-Phe-D-Pro-) 
TIH^ (XIV) : 



28 



wo 99/11659 



PCT/JP98/03893 




NH 
/ 
HO 



X'^^n^m^'r hr^^Zf^ K HDA-15 ;cyclo(-Asu(NHOH)-Aib-Phe-D-Pro-)©^ 

^soM^mmzm^^. mmmi(Dxmi-u^^\^m^. xsi-2{ii(ii;T, z- 

Phe-OH(I^;lTZ-Aib-OH'g:'ffiVN-C, Z-Aib-Phe-D-Pro-OtBu 5:^iSU/c. 
XM 1-3 (liflbT, Z-Aib-Phe-D-Pro-OtBu t Boc-Asu(OBzl)-OH m^y- V 
K Boc^Asu(OBzl)-Aib-Phe-D-Pro-OtBu tW^o J-X^. XS 1-4~IS 1-7 

FAB-MS: m/z = 517 (IT) 

1 ) HDA-19 ; cyclo(-Asu(NH0H)-Phe-Phe-D-Pro-)2 

±Bmmm i or h 7 ^ k (hda-s) m b 7 5 y mmu^m u ii ^ n/cm 

igT'^>€., K HDA-19 ; cyclo(-Asu(NH0H)-Phe-Phe-D-Pro-)2{i, 

1 (DXm 1-3 Tlt^bnS Boc-Asu(OBzl)-Phe-Phe-D-Pro-OtBu i)^h, 

i^me) HDA-13 ; cyclo (-L-Asu(NHOH)-D-Pro-L-Aia-D-Ala-)0^^ 
Tia^ (XV) : 
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NH 



T*^$nS^J|^-r h^'^y^H HDA-13 ; cyclo (-L-Asu(NHOH)-D-Pro-L-Ala-D- 

6-1 Boc-L-Asu(OBz 1 )-D-Pro-OtBu 
Boc-L-Asu(OBzl)-OH (1.14 g, 3.0 mmol), H-D-Pro-OtBu (510 mg, 3.0 minol) 
*J J:tJ*HOBt H2O (505 mg, 3.3 nimol)'& DMF (7 ml){r?$j||U. ^Jc?&TDCC (681 mg, 

3.3mnioi)^ip^. m^Mi^X'mwbfz, mm^mm. m^^. mm:^^Mzn 
mm.\^. mm'c^ 1.51 g m%)^mmm.h\^-zw^. 

Rf = 0.61 (CHCI3 / MeOH = 9/1) 

Xjg6-2 Boc-L-Ala-D-Ala-OH 

H-D-Ala-OH (668 rag, 7.5 m.o\)(D7mW. (5 ml)C5K?^T TEA (1.26 ml, 9.0 
mmoD^riPx., CtKC Boc-L-Ala-Osu (1.43 g, 5.0 mmol)(D DMF 'MW. (10 ml)?: 

jLi')\,x.'-9JU I 5?ftx— r;U (1 / 5)«:in^H^bU, m^it^^ 890 rag (68X) 
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Rf = 0.40 (CHCI3 / MeOH / mM= 90 / 10 / 2) 

6-3 Boc-L-Ala-D-Ala-L-Asu(OBzl )-D-Pro-OtBu 

Boc-L-Asu(OBzl)-D-Pro-OtBu (1.4 g, 2.63 mmol){l7KitTTFA (3 mO^iJOA. 

-=r)]/ (1 / 5)$:iiP;^T;^7>-r--^^3>5:tTV\ H-L-Asu(OBzl)-l)-Pro-OtBu TFA 
(2. 0 g, quant) ^%fz, 

Z.i^^ DMF (10 inl){IJ§g¥Uv Boc-L-Ala-D-Ala-OH (810 mg, 3. 16 nunol), HOBt 
H2O (582 mg, S.Smmol). $ (w^i[c?^T DCC (783 mg, 3.8 mmol) ^iPx, 

tmwm\^fz. mm.-^"^. -mm. 10:^^7 xv^. 

itl7VV=LV^)ti^)\^^U'^Y<f7y>{- iXl MeOH / CHCy-C'MU ^IS 

1. 23 g (69X) L-C#;^c. 
Rf = 0.33 (CHCI3 / MeOH = 9/1) 

XS6-4 cyclo (-L-Asu(NHOH)-D-Pro-L-Ala-D-Ala-) 

- tlWli. mm 1 (HDA-5)(DX@ l-4~l-7 UT, mil. ^ 

HPLC: Rt = 8.22min (column: WakoPakClS, 4. 6X150 mm, 0-lOOSIJ linear gradient 
CH3CN / 0. U TFA over 30 min, flow rate 1.0 ml / min) 
FAB-MS: m/z = 426 (M + H)* 

(^^J 7 ) HDA-16 ; cyclo (-L-Asu(NHOH)-L-Trp(CHO)-L-Leu-D-Pip-) 
Tia^ (XVI) : 
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NH 
/ 
HO 



V^-^n^mSM^'rhy^^^}^ HDA-16 ; cyclo (-L-Asu(NHOH)-L-Trp(CHO)- 
L-Leu-D-Pip-) (D-^mOltm^m 4 (HDA-12) {CfB*fe©:6-j£{im bXfro fz. 
HPLC: Rt - 17.34 min (column: Wako Pak C18, 4.6 x 150 ran, 10-lOOX linear 
gradient CH3CN / 0. 1% TFA over 30 min, flow rate 1.0 ml / min) 
FAB-MS: m/z = 647 (M + Na)* 

(^MM 8 ) HDA-33 ; cyclo (-L-Asu(NHOH)-L-Trp-L-Leu-D-Pip-) 
TIE^ (XVII) : 
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NH 



V^^n^mnEmk7'hy^:f^\^ HDA-33 ; cycJo (-L-Asu(NHOH)-L-Trp-L-Leu- 

D-?iv-)o^^ttmmm 4 (hda-i2) iz%m,mm::mi:'xn^tz, 

HPLC: Rt = 17.08 min (column: Wako Pak CIS, 4.6x150 mm, 0-1005K linear 
gradient CH3CN / 0. 1% TFA over 30 min, flow rate 1.0 ml / min) 

FAB-MS: m/z =597 (M + H)* 

(Hm^J 9 ) HDA-32 ; cycio (-L-Asu(NHOH)-L-Lys(Boc)-L-Phe-D-Pro-) 
TE^ (XVIII) : 
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NH 
/ 

HO 



T-^^n-SSlJK'r h7^yf-K HDA-32 ; cyclo (-L-Asu(NHOH)-L-Lys(Boc)-L- 
Phe-D-Pro-) cD#fiU:@%l9l*{C^'<-5. 

9-1 Boc-L-Asu(OBz 1 )-L-Lys (Z)-L-Phe-D-Pro-OtBu 

mMMl (HDA-5)X@ 1-1, 1-2 (ripe- -CfT</^Boc-L-Lys(Z)-L-Phe-D-Pro-OtBu 
^%tz. wOhU^^f^K (1.96 g, 2.88 mmoDC^^^TTFA (3 ml)$:iP^. ^ 
©*^20ta'TOab/c. MM^ms mm:^^M^mmL. 4X NaHCOsfeJ:^' 
l®Sl:fe^7K-e)IB^Xj5fej^U?^c. NajCOj ±-el2!^f^, aH&L, H-L-Lys(Z)-L- 
Phe-D-Pro-OtBu (1.32 g, m)-^%fz, 

Zn^m (lOmOdML, Boc-L-Asu(OBzl)-OH (1.07 g, 2.81 mmol), HOBt 
H2O (502 mg, 3.28 iMol), ^ {I:^?^T DCC (677 mg, 3.28 mmol) ?:iia^. ^® 

4!i; NaHC03tJj:am:fei&4<-ejfi«?^L/c. IS7jcMgS04±T-^m. m 
^}t?:77y:^ciS^U:^y;l'^nThi/77^'- (IX MeOH / (Jicgx-ISMU 
TO^b^tl 1. 55 g (72!K) tmmnt UTt#/c. 
Rf = 0.80 (CHCI3 / MeOH = 9/1) 
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Xg9-2 cyclo (-L-Asu-L-Lys(Boc)-L-Phe-D-Pro-) 
Xg9-1 -Ctt^n/c-fk-^ Boc-L-Asu(OBzl)-L-Lys(Z)-L-Phe-D-Pro-OtBu ^rH 

mm 1 (HDA-5)OTg i-4~i-6 (D^m^MMbx. Boc mit^ji^^^n 

o/i. ZCOmm^'rhy^^^]^ (98 mg, 0. 128 nnnol)?:M (3[nl)a^|?L, 

53^pd-c (30nig)?:ffli^T, :^m^m%rv immtmbtz, ^fs^^m ?iM 

U, cyc/o (-L-Asu-L-Lys-L-Phe-D-Pro-)^#;^:. 

cn'S:t/*;3-#1^-V (2 ml) tTia (2 ml)®m^}$iiCj§a?U. NaHCO, T? pHS {Cp 
HU^^c. cn{l5K?^TBoc20(42ing)©s;;i-#-9-V^^'S:iP^, mimUz. S 
f5?^^?^ft. S^^x^;Ki:g}^|i?L, 10!^; ^xy^. feit/miifeiSTKtrliSJDC 
gfe^L/T'c, »MgS04±t:'^f^, ML, mat^!^ 61 mg (74%)^^#/c, 

Xg9-3 cyclo (-L-Asu(NHOH)-L-Lys(Boc)-L-Phe-D-Pro-) 

znmit. msm i (HDA-5)©xg 1-7 (^^jsg^rMffi ut. {ism^^i'Jioifto 

HPLC: Rt = 17.15 min (column: Wako Pak CIS, 4.6x150 mm, 10-lOOSJ linear 
gradient CH3CN / 0. 1% TFA over 30 min. flow rate 1.0 ml / min) 
FAB-MS: m/z = 659 (M + H)* 

(HJIS^J 1 0) HDA-6 ; cyclo (-L-Lys(Ac)-L-Phe-L-Phe-D-Pro-) 
TIB^ (XIX) : 
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NH 

V^^n^m^T-h^^^^Y HDA-6 ; cyclo (-L-Lys(Ac)-L-Phe-L-Phe-D-Pro-) 

Xg 10-1 cyclo (-L-Lys-L-Phe-L-Phe-D-Pro-) -HCl 

l (HDA-5){Cia®1-6X@ l-l~l-6 (D^miimL. cyclo (-L-Lys(Z) 
-L-Phe-L-Ph-e-D-Pro-)?:#7^c, Z.fl^mSt.^^^7xM.. i^^^^^MdS^ 

FAB-MS: m/z = 556 (M+H)* 

10-2 cyclo (-L-Lys(Ac)-L-Phe-L-Phe-D-Pro-) 
XS 10-1 -Q'^hntz cyc/o (-L-Lys-L-Phe-L-Phe-D-Pro-)'HCI (44 mg, SOnimol) 
(DmmWL (2iiil){IJK?^T. TEA (33 ml, 0.24imol)fcJ;«7j<@t^ (12 ml, 0.12 

f-K^riitiHPLC CT^Blilt^ (column: YMC-Pack ODS A-323, 10 x 250 mm. 30!l! 
CHjCN / 0. 1% TFA), WmMLXmtm'^ 57 mg (quant) 
HPLC: Rt = 16.68 min (column: Wako Pak C18, 4.6x150 mm, 10-1005J linear 
gradient CH3CN / 0. 1% TFA over 30 min, flow rate 1.0 ml / min) 
FAB-MS: m/z = 562 (M+H)* 
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(USS^J 1 1 ) HDA-26 ; cyclo (-L-Lys(BrAc)-L-Phe-L-Phe-D-Pro-) 
TIH^ (XX) : 



T'^$tt€»^JKxb7^y5=-H HDA-26; eye Jo (-L-Lys(BrAc)-L-Phe-L-Phe-D- 

m^mi 0 (HDA-6) (OXm lO-l^mmiyX^htl^ cyclo (-L-Lys-L-Phe- 
L-Phe-D-Pro-) HCl (50 mg, 90 mo\)t-:fU^m^ (19 mg, 0. 135 mmoD'S: DMF (1 
ml){r}§g?U. ^K?^TTEA (19 ml, 0. 135 inmol)fcJ:O^DCC (28 mg, 0.135niol)$: 

ym. 4% NaHCOj J: XJm^^i^yiOsmmB U tz., » MgS04 ±T'iaim. 

HPLC: Rt = 17.62 min (column: Wako Pak C18, 4.6x150 mm, lO-lOOJK linear 
gradient CH3CN / 0. 1% TFA over 30 min, flow rate 1.0 ml / min) 
FAB-MS: m/z = 640 (M+H)*, 642 (M + 3)' 




1 2 ) HDA- 3 4 ; cyclo (-L-Glu(Gly-NHOH))-D-Tyr(Me)-L-I le-D-Pro-) 
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TIB^ (XXI) 




NH 

/ 

HO 



-C^$n-5^Jtfexh7^yf^h' HDA-3 4 ; cyclo (-L-Glu(Gly-NHOH))-D- 
Tyr(Me)-L-Ile-D-Pro-)<D^fi!cXg?:jSi#Cx&/<5. 

Xgl2-1 Boc-L-Glu-OAll 

Boc-L-Gltf-OH (2.47 g, 10.0 niinol)©THF (20 miy^m^yKf^Ti^XKC (2.27 
g, 11.0mmol)?:in^. ^(D^^ ZmfmWLtz. SM^rSmL. ^©«C7 
U;l/T>'U3-;l/ (1.02 ml. 20.0 nnnol)fcJ:CJ'-»^D^:3^i/;U7^ > (2.39 ml, 
12.0mmol)'S:lin;i. *I^J$U/c, ai-x^WStftx-x^l'-egt 

i^L, ^la-fb^ti 3.90 g isz%)^BmMm}mt bxntz, 

Rf = 0.74 (CHCI3 / MeOH / f^^ = 90 / 10 / 0.2) 

Xm 12-2 Boc-L-Glu(Gly-OBzl)-OAl 1 
Xm 12-1 Vi^hntz Boc-L-Glu-OAli DCHA(1.62 g, 3.45 mo\)-^mWt^^J\^ 

(2oorai){C}ifg?L. lox ^:siymis^tfmi^i^vmd^mbtz. ^7KMgso4 

Boc-L-GIu-OAll (630 mg. 2. 19rainoi), H-Gly-OBzl TosOH (739 mg, 2.19iiimol) 

iSjia'HOBtHoO (34mg, 0.22mmol)$: DMF (lOmOiCj^ftlU. «TTEA(0.31ml, 
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2.19 iiimol)fcJ:t>' DCC (543 mg, 2.63 moD^ilW^. m^^^Vimbtz, Slt^ 

^i^7Kximm b /i« » Mgso, ±v^m^k. mmb. zlv u tif))/ 

^0-7 h^'^ 7 -r- iXk MeOH / Zm^-mmXy. TOb^tl 343 mg (46JJ)?:ji 

HPLC: Rt = 23.75 min (column: Wako Pak C18, 4.6x150 nun, 10-10035 linear 
gradient CHjCN / 0.1/1$ TFA over 30 min, flow rate 1.0 ml / min) 

XS12-3 Boc-L-Ile-D-Pro-OBzl 

Boc-L- 1 1 e-OH 1 /2 H2O (1 . 13 g, 4. 7 mmo 1 ). H-D-Pro-GBz 1 HC 1 (1 . 14 g, 4. 7 mmol ) 
iJjct/HOBtaO (72mg, 0.47 mmoD'^ DMF (10 ml)(I»U. 7j<?^T TEA (0.66 ml, 
4.7 mmol)fcJ:t>'DCC (1.16g. 5.64 mmol) ^iJP;l. miM^-QW(-\^f^, 

U-7h^yy^- a% MeOH / CHCl3)-e»g{U. WMit^m 1.76 g (89S5)$:?fi:K 

Rf = 0.32 (CHClj / MeOH = 49/1) 

XS 12-4 Boc-D-Tyr (Me) -L- 1 1 e-D-Pro-OBz 1 

Xm. 12-3 Vmhntzit-^^ Boc-L-lle-D-Pro-OSzl (967 mg, 2.31 maoD^i/ 
ii^^y (12ml){C^«?U 4NHC1 / Vi^^-^^ (12ml)%iinA. ^^aX'l.S^ 

ra^au/i. mmcwmxy. ^^{ii^xf-;wx— / e?ix-r;w (i / a) 

^inAx;^>x-t'3>?:tfv\ H-L-lle-D-Pro-OBzl HCl (745 mg, 91!K)$:»/c. 

Ztl?: DMF (10ml){C}^^L. Boc-D-Tyr(Me)-OH (620 mg, 2. 10 mmol), HOBtHjO 
(322 mg, 2.10 mmol). $f)OK?pTTEA (0.63 ml, 4.53 mmoDfectCfBOP (1.05 
g. 2. 36 mmol) 5: in A. ^©^^ 2B#F^Jff1iU/c, TOx^;Kl 

wm\^. m^:^yWL. m^^^n^xm^'^^-mmi^x^tz., i^zKMgso4 

MeOH / CHCl3)r'!W^'U. W^'C^^ 881 mg (72X)^?6JK!!%Mi: UTftT^c. 
HPLC: Rt = 21.87 min (column: Wako Pak C18, 4.6x150 mm. . 37-100% linear 
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gradient CHjCN / 0A% TFA over 30 min, flow rate 1.0 ml / min) 

XS12-5 Boc-D-Tyr(Me)-L-Ile-D-Pro-OH 

12-4 X'%hntz\t-^m Boc-D-Tyr(Me)-L-lle-D-Pro-OBzl (881 mg, 1.44 
inraol)^ MeOH (5 ml)H?tj|?L. 5!K Pd-C (70 mg)=S:fflV^T, JK^^ffl^TT^ 

Rf = 0.69 (CHCI3 / MeOH / fi^K= 90 / 10 / 2) 

Xg 12-6 Boc-!)-Tyr(Me)-L-I le-D-Pro-L-Glu(Gly-OBzl)-OAl 1 

XS 12-2 T'tff^n;^^!:-^^! Boc-L-Glu(Gly-OBzl)-OAll (200 mg, 0.46 mmol) 
■kVi^^^l^ (SmOM^^L. 4NHC1 / ^Jit^^y (3ml)^ijPA. giaT'l.S 
B#P^#SU/b. WJm,^W^\u. ^jt{l:iX'x5^;l'X-x;l/ /S^ftx-x^l^ (1/3) 
tiinAx:^>x— J/3>%ffV\ H-L-Glu(Gly-OBzl)-OAll HCl (171 mg, quant) 

DMF (5inl){Cj#j!SU Boc-D-Tyr(Me)-L-Ile-D-Pro-OH (233 rag, 0.46 mmol). 
HOBt H2O (70 rag, 0.46 mmol). -^hkzm^T TEA (0.17 ml, 1.20 mmol)*J«tt)' 

BOP (305 mg, 0:69 mmol) in;!. ^(D^^^mm\ytz. UJm.^m^^. mSt 
JL^MZW^M U. 10!*; ^:^l^m. NaHCOj i tfm-Mi^X'm&:^W b /c, 
MgS04 ±T'^m M U, ffi^y^ K 7 ^ t^^iy V tifJl^ □ v h 
^y-f- (2% MeOH / CHCl3)T'iWgil./1ifa'fb^tl 300 mg {m)t^miV.tbX 

HPLC: Rt = 20.99 min (column: Wako Pak CIS, 4.6x150 mm, 37-1005^ linear 
gradient CH3CN / 0. 1% TFA over 30 min, flow rate 1.0 ml / min) 
FAB-MS: ra/z = 822 (M + H)* 

Xgl2-7 cycio (-L-Glu(Gly-NHOH)-D-Tyr(Me)-L-Ile-D-Pro-) 

Xm 12-6 vmhtltz Boc-D-Tyr(Me)-L-Ile-D-Pro-L-GIu(Gly-OBzl)-OAl I (300 
mg, 0.37 mmol)«: CHC13 / g^^ / N-^5";l/^;l/7;l- U > (37 / 2 / 1) (11 ml) 

immb. Ar ij'7.vEm^mmw^bfz, zmz Pd(o)(pph3)4 (1.27 g, i.i 
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103! ^:^ymnxtf$m^^7}^vm^mBLtz, M*Mgso4±T'ig<it^. 

Boc-D-Tyr(Me)-L-Ile-D-Pro-L-Glu(GIy-OBzI)-OH $:f#/c. 

znmitmmm i(hda-5)©x^ i-4~i-7 (D^m^mmb-c. mm. mit 

HPLC: Rt = 15.55 min (column: Wako Pak C18, 4.6x150 mm, 10-100% linear 
gradient CHjCN / 0. 1% TFA over 30 rain, flow rate 1. 0 ml / min) 
FAB-MS: m/z = 589 (M + H)* 

(MMMIS) HDA-3 5 ;cycyo (-L-Glu(b-Ala-NHOH))-D-Tyr(Me)-L-lle-D- 
Pro-) 
TE^ (XXII) : 



V^^n^mtim^T-hy^-y^}^ HDA-3 5 ; cyclo (-L-Glu(b-Ala-NHOH))-D- 
Tyr(Me)-L-Ile-D-Pro-)<D^^li, m&mi 20Xg 12-2 {Iffi«i®:&S{imi;T, 
Boc-L-Glu(b-Ala-0Bzl)-0All 5:PMU /^tJV^T', 12-3~12-7 ©^HHlifll; 
T, ^mmk'rhy^y^V^Wz. 

HPLC: Rt = 15.28 min (column: Wako Pak C18, 4.6x150 mm. lO-lOOSK linear 
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gradient CH3CN / 0. TFA over 30 min, flow rate 1.0 ml / min) 
FAB-MS: ra/z = 603 (M + H)* 

(##i5!J 2 ) HDA-7 ; eye Jo (-L-Lys (Ac) -L-Phe-L-Phe-D-Pro-)2 O-^^ 

mmm 1 0 (D HDA-6 i: b 7 ^ y mmm^B u nfzmitv$>^. 

K HDA-7 {i. mm 1 0 (HDA-6) <DXm 10-1 , 1 OXm 1-3 

(~ffi^-rScfKXgT-t#P)n<5 Boc-L-Lys(Z)-L-Phe-L-Phe-D-Pro-OtBu i)^h. 

HPLC: Rt= 16. 10 min (column: MSGELC18, 4. 6x150 mm, 10-lOOSK linear gradient 
CH3CN / 0. 1% TFA over 30 min. flow rate I.O ml / min) 
FAB-MS: m/z = 1124 (M+H)* 

(#%^J 3) HDA-I4 ; cycio (-L-Asu(NHOH)-D-Tyr(Me)-L-I le-L-Pro-)2 ® HfiSS 

'^Ttt^ms^m 1 8 (D HDA-30 n D 7 5 ^ wm^M 'J m ntzmmx'$>^. 

^4S:;t^^^:/f-K HDA-14 it. MMm 1 (HDA-5)(D#?£$:M UT, Boc-L- 
Asu(NHOH)-D--Tyr(Me)-L-lle-L-Pro-OtBu ^MUU ^IfiJ^^^^i-i^^^T'^ K 

HPLC: Rt = 20.59 min (column: Wako Pak CIS, 4.6x150 ram, 10-100% linear 
gradient CH3CN / 0. IJK TFA over 30 min, flow rate 1.0 ml / min) 
FAB-MS: m/z = 1170 (M+Na)* 

i^MMl 4) HDA-3 8 ; cycIo (-L-Asu(NHOH)-D-Phe-L-Phe-L-Pro-) 
Tia^ (XXIII) : 
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NH 
/ 
HO 



T'^^tiS^t^xb^^yf-K HDA-3 8 ; cyclo (-L-Asu(NHOH)-D-Phe-L-Phe-L- 

' IS 14-1 cyclo (-L-Asu(OBzl)-D-Phe-L-Phe-L-Pro-) 

Boc-L-Asu(0Bzl)-OH (380 mg, \.Qimol)t:^^i/AmM (OxR. 1.0g)5: DCM (15 
mDifCDCC (206 mg, 1.0 mmoi) ^rffiV^-di-^U/c. ^A$0.47 nmol / g resin, 

z(Dmm 1 g ^m^^x ioc-?sh9TZ^-i^^?>mm^m<Dnmx\ im. boc- 

L-Pro-OH. Boc-L-Phe-OH, Boc-D-Phe-OH ^M^^b. Boc-D-Phe-L-Phe-L- 

Pro-L-Asu(0B2l)-0xR ^5^V^■C^ flJjBoc^, DMF (15 iiil)(DM?g(I 2 #M 

•f^omm (57 ml, l.Ommol). DIEA (0.15 ml, 1.0 mmol)^JP^-C20BtWSf& 

z^^fi- 110 mg (38!K) ^^Bm-^mmt. LT#/c. 

HPLC: Rt = 15.72 min (column: Wako Pak C4, 4.6X150 mm, 37-lOOX linear 

gradient CH3CN / 0. \l TFA over 30 min) 

IS 14-2 cyclo (-L-Asu(NHOH)-D-Phe-L-Phe-L-Pro-) 
MT. %m\\ (HDA-5) (Ti^-n'^^. 1M 1-6 1-7 fcH^tJC, Pd-C 
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DMSO iZ^mb^^ HPLC iZX^m^m. (column: YMC-Pack ODS A-323. 10 x 250 mm, 

36% CH3CN / 0. 1% TFA), Hm^bXm^^t^ 9 mg (I0%)^mz, 

HPLC: Rt= 16.94min (column: MS GEL C18. 4.6x150 mm, 10-lOOX linear gradient 



FAB-MS: m/z = 578 (M+H)* 

(idSfi^Jl 5) HDA-3 7 ; cyclo (-L-Asu(NHOH)-D-Pro-L-Phe-D-Phe-) 
TE^ (XXIV) : 



X'^^n^mJ^T-hy^Zf^}^ HDA-3 7 ; cyclo (-L-Asu(NHOH)-D-Pro-L-Phe-D- 

?he-)<D^mt. ioc-i-?he-o^ ^mmMtbx. m^n 4izmi.<D:&mizm 

HPLC: Rt = 17.65 min (column: MS GEL CIS, 4. 6x150 mm, 10-100% linear gradient 
CH3CN / 0.1% TFA over 30 min, flow rate 1.0 ml / min) 
FAB-MS: m/z = 578 (M + H)* 

(^^J 1 6 ) HDA-39; eye Jo (-L-Asu(NHOH)-L-Phe-D-Phe-L-Pro-) 



CH3CN / 0. 1% TFA over 30 min) 




(XXIV) 
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TiB^ (nv) : 




(XXV) 



-e^$nS^t^-rh7^y5=-H HDA-3 9 ; cyclo (-L-Asu(NHOH)-L-Phe-D-Phe-L- 
?ro-)(D^mt. Boc-L-Asu(OBzl)-OxRttiJ^®)f^i:L-C, HHfi^ll 1 4 {riHISO:^' 

HPLC: Rt =-16.16 rain (column: Wako Pak C18, 4.6X150 nnn, 10-100% linear 
gradient CH3CN / 0. 15K TFA over 30 min, flow rate 1.0 ml / min) 
FAB-MS: m/z = 578 (M + H)* 



(^^J 1 7 ) HDA-40 ; cycio (-L-Asu(NHOH)-L-Phe-L-Phe-Sar-) 
rm. (XXVI) : 
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T'^^nS^^x b ^^T'f- K HDA-40 ; cyclo (-L-Asu(NHOH)-L-Phe-L-Phe-Sar-) 
©^^li, Boc-L-Asu(OBzl)-OxR -^iSimmtb-Z. 1 4 {Ci5^(D:6f?S{w 

HPLC: Rt = 15.'86 min (column: Wako Pak C18, 4.6x150 mm, 10-100!K linear 
gradient CffjCN / 0. 1% TFA over 30 min, flow rate 1.0 ml / min) 
FAB-MS: ra/z = 552 (M + H)* 

imMm 1 8) HDA-30 ; cyclp (-L-Asu(NHOH)-D-Tyr(Me)-L-Ile-L-Pro-) 
Tia^ (XXVI 1) : 
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(xxvn) 



ho' 

T-^$nS^J{^7^h7^yf-K HDA-30 ; cycJo (-L-Asu(NHOH)-D-Tyr(Me)-L-Ile- 

Xm 18-1 Boc-L-I le-L-Pro-L-Asu(OBzl)-D-Tyr(Me)-OH 

Boc-L-Tyr(Me)-OH (591 mg, 2.0 maoDt^^-i^AmM (OxR, 2.0 g)?rh;l/X 
> OOmDEtJ-T'DCC (412 mg, 2.0 ininoO^rffiV^Tlll'^U/c. «A¥0.36 niinol /g 
res in, C (Dmm 1 g ?: ffi V Boc-7. h 7 tz-iZ J: 5 atg^^©^?*-C\ jlR?^. 
Boc-L-Asu(0Bzl)-0H, Boc-L-Pro-OH, iS^Xf Boc-L-I le-OH ?:li-^L. Boc-L- 
Ile-L-Pro-L-Asu(OBzl)-D-Tyr(Me)-OxR ^f§7t, DMF (15 ml)©W^(^ 

l-tlKn^-iyh'^U-^y'V (182 mg, 1.80inmol)?:iP^-C24B#r^Sl£:^il^»L/ 

s.}^>m^m3^. mmk. mm am\)izmmb. Na2S204 012 mg. Lsommoi) 
m. is^rmm^m:^X'im.m^btz, m7i<.ugso,±X'^mm. ^mb. mum 

5Kxh7^yf-K<b^tl368 mg (quant) ^m^^mtLXmz. 

HPLC: Rt = 17.45 rain (column: Wako Pak C4, 4.6x150 ram, 37-100^ linear 

gradient CHjCN / 0. 1% TFA over 30 min) 

Xm 18-2 H-L-I le-L-Pro-L-Asu(OBzl)-D-Tyr(Me)-OH TFA 
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18-1 -Cl^hntzit^^ Boc-L-Ile-L-Pro-L-Asu(OBzl)-D-Tyr(Me)-OH (368 
mg. 0.48 tnmol)»?^TTFA (3 mi)$:jjpA, "t^tt 20 MtmUz, ^JitM 

338 mg m)-^^m^^miW.tbxwc, 

Xgl8-3 cycio (-L-Asu(NHOH)-D-Tyr(Me)-L-Ile-L-Pro-) 

HPLC: Rt » 17.18 min (column: Wako Pak C18, 4.6x150 nnn, 10-lOOX linear 
gradient CHjCJ^ / 0.1% TFA over 30 min, flow rate 1.0 ml / min) 
FAB-MS: m/z = 574 (M + H)* 

(^^J 1 9 ) HDA-28 ; cyclo (-L-Asu(NHOH)-D-Piie-L-Leu-L-Pro-) 
Tia^ (XXVIII) : 



T'^^tlS^^^xh^^T'^h' HDA-28; cyclo (-L-Asu(NHOH)-D-Phe-L-Leu-L- 
Pro-)®^^(i, Boc-D-Phe-OxRtai|gli3|54i:LT. HMO 1 8 (;iB«fe©:&j£{l2p 




NH 



/ 



HO 
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HPLC: Rt = 17.50 min (column: Wako Pak C18, 4.6x150 mm, 10-100^ linear 
gradient CH3CN / 0. 151! TFA over 30 min, flow rate 1.0 ml / min) 
FAB-MS: m/z = 544 (M + H)* • 

(llti0!)2O) HDA-27; cycVo (-L-Asu(NHOH)-D-Phe-L-Phe-D-Pro-) 
TIEiSw (niX) : 



•Q^-^n^m^Thv'^Z^^ ]^ HDA-27 ; cycJo (-L-Asu(NHOH)-D-Phe-L-Phe-D- 

HPLC: Rt = 19.35 min (column: Wako Pak C18, 4.6 X 150 mm, 10-IOO!I» linear 
gradient CH3CN / 0. \% TFA over 30 min, flow rate 1.0 ml / min) 
FAB-MS: m/z = 578 (M + H)* 

(^M!j2 1 ) HDA-31 ; cycJo (-L-Asu(NHOH)-D-Tyr(Me)-L-l le-D-Pro-) 
Tia^ (XXX) : 




NH 



/ 



HO 
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NH 



-e^^tlS^t^xh^^yf^K HDA-31 ; cyclo (-L-Asu(NHOH)-D-Tyr(Me)-L-Ile- 
D-Pro-)<D-&^(^ Boc-D-Tyr(Me)-OxR^ai|gj^)^i:b-C. 2>\Z%m(Ol5 

HPLC: Rt = 18.63 min (column: Wako Pak C18, 4.6x150 mm, 10-100% linear 
gradient CHjCN- / 0. ^ TFA over 30 min, flow rate 1.0 ml / min) 
FAB-MS: m/r = 574 (M + H)* 

(^^J 2 2 ) HDA-29 ; cyclo (-L-Asu(NHOH)-D-Phe-L-Leu-D-Pro-) 
TE^ (XXXI) : 
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NH 
/ 
HO 



-e^^n-S^JK-r h^^T'^K HDA-29 ; cycJo (-L-Asu(NHOH)-D-Phe-L-Leu-D- 
Vro-XD-^mt, ioc-Q-?he-m 8 {I|H«t©:&?* 

HPLC: Rt = 17.88 min (column: Wako Pak C18, 4.6x150 mm, 10- W linear 
gradient CH3CN / 0. 1% TFA over 30 min, flow rate 1.0 ml / min) 
FAB-MS: m/2 = 544 (M + H)* 

2 3 ) HDA-30 cycio (-L-Asu(NHOH)-D-Tyr(Me)-L-I le-L-Pro-) 
TB^ (XXVII) : 
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(XX vn) 



-e^^nS^-rb^^T'f-K HDA-30 ; cyclo (-L-Asu(NHOH)-D-Tyr(Me)-L-Ile- 

XS23-1 Boc-L-Asu(OBzl)-OTme 

Boc-L-Asu(OBzl )-0H (2. 38 g, 6. 27 mmol ) , h 'J ^ "f-JV-y U ^I'X^ / -;]/ ( 1. 79 
ml, 12.53iiimol)tDDCM (l2ml)}^^{r5K?^T{''C4-^/Vf-;W75>'lfy-iV'> (76 
mg, 0.63 nimol)fcJ:t>*DCC (1.55 g, 7.52 mmol) ^iPx., -ecD^^H^M^L/c, 
HfSr^^m tSMft. Mx5^;Ki||?tMU. 10^ i7xy^/45$NaHC03fc=l:O' 

fb^tl 3. 18 g. (quant) m^mt bXWz, 
Rf = 0.50 (a^i?xf-;l/ / =1/4) 

Xg23-2 Boc-L-Asu-OTme 

Xg23-1 T'lifjnT^db^tlBoc-L-AsuCOBzD-GTme (1.55 g, 3. 13 mmol)?: THF 
(6 mlXljgfilL. 53; Pd-C (200 ing)#^ET, tK^^IS^T-C' 3 B#F^JI#U/c. S 

j^^m^^^mm. mmb. mm^t^ 1.41 g (quant) mmsntbxmz, 

Rf = 0.38 (CHCI3 / MeOH / ff^K = 19 / 1 / 0.2) 
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XS23-3 cycio (-L-Asu(NHOH)-D-Tyr(Me)-L-Ile-L-Pro-) 

Ig 23-2 T-ft^jtlT^c-fb-^tJ Boc-L-Asu-OTme (1.30 g, 3.32 nDnol)i:;t^i^A 
mm (3.32 g)^ DCM (50 mDtfC' DCC (685 mg, 3.32 mmol) ?:ffli.^Tll|-& U 
Boc-L-Asu(OxR)-OTme 0. 38 mmol / g resin, CCD-I^JII 350 mg (0. 13 

[nmol)$:fflV^TBoc-7s h7-r^/-(lJ;^illi^^©S?£T', )ig^, Boc-L-Pro-OH, 
Boc-L-lle-OH, *J J: t>' Boc-D-Tyr(Me)-OH ^m^^b. Boc-D-Tyr(Me)-L-Ile-L- 
Pro-L-Asu(OxR)-OTrae ^Wc. 

<^V^-e::^^)^7'5=•^*a^fmli 400 mg?:, DMF (6 ml)«?SU, IM xh^y^^ 
JV7y=^^'yAyM^) YOmmWi (0.76ml)$:S/U>^^'T'JpAT, g^T'30 

BOP (176 rag. 0.39iiunol). HOBt H2O (82 mg, 0.52nimol)fcJ:t/DIEA (93 

ml. 0.52 mmol) =&iia^-c, mm±X'2mmmitKm^n'^tz, m-emmk. cycio 

(-D-Tyr(Me)-L-Ile-L-Pro-L-Asu(OxR)-)$: DMF (6 ml){C^}SU, \l\^U^i/Jl^7 
^yiUmU. (46 mg, 0.65 mmol), DIEA(0.12ml, 0.65 mmol) fcj;tJ^i? (40 ml, 
0.65 moD^ia^xmWmb. SR^rh^^T/^Kt KD^-t^-Ag^'feljaiSHt 

fz. s.mm^mm. mmm. m mmbrnm hplc izx^mmm (column: 

YMC-Pack ODS A-323, 10 X 250 mm, 3251! CH3CN / 0.1% TFA), l^^^jl^LXWM 
{b^tl 37 mg i50%)^mz, 

HPLC: Rt = 17.18 min (column: Wako Pak C18, 4.6 x 150 ram, 10-100% linear 
gradient CH3CN / 0.1% TFA over 30 min, flow rate 1.0 ml / min) 
FAB-MS: m/z = 574 (M+H)* 



(^^J2 4) HDA-49; cyclo(-L-Asu(NHOH)-D-Tyr(Me)-L-Ile-L-Pip-) 
TE^ (xnii) : 
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(xxxn) 



Boc-D-Tyr(Me)-OxR -^tiimWMtU Boc-L-I le-L-Pip-L- 

Asu(OBzl)-D-Tyr(Me)-OxR ^mnVtz, tztzU Boc-L-I le-OH ©IS^{^{i HATU 
^m^^tz^ZfJVijyZfVy^^t^^tz. znmcOXmit. HDA-30; cycloH- 
Asu(NHOH)-D-Tyr(Me)-L-Ile-L-Pro-)©S^^Jl StrS^D. SS<bSJit\ 

HPLC: Rt =-17.94 min (column: WakoPak CIS, 4.6 x 150 mm, 10-100% linear 
gradient CH3CN/O. ISS TFA over 30 min, flow rate 1.0 ml/min) 
FAB-MS: m/z = 588 (M +H)* 

(^^J2 5) HDA-50; cyclo(-L-Asu(NHOH)-D-Tyr(Me)-L-Ile-D-Pip-) 
Tia^ (XXXI 1 1) : 
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(XXXIH) 



■Q^^n^mum^T- h ^^^f - h hda-so (o-^^m^mmz^^^, 

Boc-D-Tyr(Me)-OxR ^iHmmt U M^^jSO^^T' Boc-L-I le-D-Pip-L- 
Asu(OBzl)-D-Tyr(Me)-OxR ^MUbtz. tztzb. Boc-L-I le-OH ©ili'&CJi HATU 
%ffiv>7'=^ry;l/;^.y:/U>i/5:fT^/i. zmmcDXmit. HDA-30; cyclo(-L- 
Asu(NHOH)-D-Tyr(Me)-L-Ile-L-Pro-)®iafe#!Il 8{3!|lb, SS^kSltv fflJ^i;«7;l'7j< 

ymo n K o itA^^jg/vcD^^^tf V \ mum\k^ h ^^^^^ k hda-so 

HPLC: Rt = 20. 15min (column: WakoPak C18, 4.6 x 150 mm, 10-100% linear 
gradient CH3CN/O. IX TFA over 30 min, flow rate 1.0 ml/min) 
FAB-MS: m/z = 588 (M +H)* 

(Hife^J 2 6 ) HDA-51 ; cyclo(-L-Asu(NHOH)-D-Tyr(Me)-L-I le-L-Tic-) 
(Tic : 1,2, 3,4-tetrahydoroisoquinoline-3-carboxlic acid) 
TE^ (XXXIV) : 
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X-m^Mmmm^r- h y^^^ K HDA-51 

Boc-D-Tyr(Me)-OxR ^iHm^Ut affl^^?£(DS}£'e Boc-L-I le-L-Tic-L- 
Asu(0Bzl)-D-Tyr(Me)-OxR ^M^btz, tctzV. Boc-L-I le-OH ©^-^{rii HATU 
'S:fflWc^^;i/^y7'U>y?:fT07^c, zn&MOXmit. HDA-30; cyclo(-L- 
Asu(NH0H)-D-Tyr(Me)-L-Ile-L-Pro-)©ISK5^Jl Stlifl;, ^bSJS, {I!IM;^;1'JK 
>^®t: Kn#-9-A^M?i^0^^5:ffv\^ia^t^T- h^^y^K HDA-51 
/c. - . 

HPLC: Rt = 18.48 min (column: WakoPak C18, 4,6 x 150 mm, 10-100% linear 
gradient CH3CN/O. \% TFA over 30 min, flow rate 1.0 ml/min) 
FAB-MS: m/z = 636 (M +H)* 

2 7 ) HDA-52 ; cyclo(-L-Asu(NHOH)-D-Tyr(Me)-L-l le-D-Tic-) 

Tia^ (XXXV) : 
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NH 
/ 

HO 



-e^^tis^E^t^x h K HDA-52 o^mm^mmz^^^, 

Boc-D-Tyr(Me)-OxR ^ tUmmt U ilie-^^?*©#?ST' Boc-L-I le-D-Tic-L- 
Asu(OBzl)-D-Tyr(Me)-OxR ^MUbtz. tztzb. Boc-L-I le-OH ©fi^tlfi HATU 
^m^fzi^ZfJVijyZfVy^^n-otz, zniilM(DXmit. HDA-SO; cyclo(-L- 
Asu(NH0H)-D-Tyr(Me)-L-Ile-L-Pro-)©|IB(5^Jl 8(13^1;. ^SJCtv mmiJJ\^^^ 

ym<o\i \<u^-^Ammm^(D^mi:m\mBm^r- h ^^^^ k hda-sz m 

tz. 

HPLC: Rt = 20.78 min (column: WakoPak C18, 4.6 x 150 ram, 10-lOOSi; linear 
gradient CH3CN/O. IJK TFA over 30 min, flow rate 1.0 ml/min) 
FAB-MS: m/z = 636 (M +H)* 

(HJIS^J 2 8 ) HDA-53 ; cyclo(-L-Asu(NHOH)-D-Phe-L-Leu-L-Pip-) 
TlE^ (XXXVI) : 
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(XXXVI) 



NH 
/ 
HO 

X'^^n^mSdM^^ h y^Zf^ K HDA-53 0-^^}£$:fB#(lM^-5. 

Boc-D-Phe-OxR ^m^mUilb. M#^?£Of:ST' Boc-L-Leu-L-Pip-L- 
Asu(OBzl)-D-Phe-OxR?:piiUyh. tztzL. Boc-L-Leu-OH ©JS^CJiHATU 
fz^:fJVi7y:fVy'^^n^tz, znHk^OXmit. HDA-30; cycloH- 
Asu(NHOH)-D-Tyr(Me)-L-Ile-L-Pro-)®^^Jl Siliflb, MitEJ^K mm^J^Vt^ 
Kndrif A^^^jg/vO^i^^tf Sia^t^x h K HDA-53 §:^§ 

HPLC: Rt = 18.26 min (column: WakoPak C18. 4.6 x 150 nun, 10-100% linear 
gradient CH3CN/O. IJK TFA over 30 min, flow rate 1.0 ml/min) 
FAB-MS: m/z = 558 (M +H)* 

(HJS^J 2 9 ) HDA-42 ; cyclo(-L-Api (NHOH)-D-Tyr(Me)-L-Ile-D-Pro-) 

Tia^ (mvii) : 
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X'B-^nmtm^T- h v^^^ Y HDA-42 

Boc-L-Api(OBzl)-OxR ^^^W^>L\^. HDA-38; cyclo (-L-Asu(NHOH)-D-Phe- 
L-Phe-L-Pro-)(D||J|fi?lJl 4{imC. Wcmi^ 'm.iJMym>\LYU^^hmL 

imr-o>mk^'<j\ \ m^m^^ vv^f^ k hda-42 ^%fz, 

HPLC: Rt = 17.67 min (column: WakoPak CIS, 4.6 x 150 mm, 10-100>K linear 
gradient CH3CN/0. 1% TFA over 30 min, flow rate 1.0 ml/min) 
FAB-MS: ^Iz = 560 (M +H)* 

(HfiS^J 3 0 ) HDA-43 ; cyclo(-L-Aa2(NH0H)-D-Tyr(Me)-L-I le-D-Prc-) 
TsB^ (XXXVIII) : 
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HN 

\ 

OH 



■e^;^ tism^x b y^^^ Y HDA-43 (h^^m^^mz-^^h, 

Boc-L-Aaz(OBzl)-OxR ^Jtil^MJ^i: HDA-38; cyclo(-L-Asu(NHOH)-D-Phe- 
L-Phe-L-Pro-)cO||flS«W 1 4(1^1;. ^^bSfts >m.-^)\/if»'yW>\L YU^^hM. 

^ffi^T^h^^T'f^K HDA-43 ?r»;^c. 
HPLC: Rt = 18.92 min (column: WakoPak C18, 4.6 x 150 mm, lO-lOOJK linear 
gradient CH3CN/0. 15^ TFA over 30 min, flow rate 1.0 ml/min) 
FAB-MS: m/z = 588 (M +H)* 

(HfiS^J 3 1 ) HDA-44 ; cyclo(-L-Asu(NHOH)-D-Tyr(Me)-L-Ala-D-Pro-) 
Tia^ (XXXIX) : 
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(XXXDO 

NH 
/ 
HO 

X'^-^n^mfEM^f- K HDA-44 (D-^^m^^mzii^^. 
Boc-L-Asu(OBzl)-OxR ^iH^WMtb. HDA-38; cyclo(-L-Asu(NHOH)-D-Phe- 

mm^o^m^'if^ \ msmky" h 7 k hda-44 ^mtz, 

HPLC: Rt = 12.89 min (column: WakoPak CIS, 4.6 x 150 mm, 10-1005S linear 
gradient CH3CN/0. 1% TFA over 30 min, flow rate 1.0 ml/min) 
FAB-MS: m/z = 532 (M +H)* 

3 2 ) HDA-45 ; cyclo(-L-Asu(NHOH)-D-Phe-L-Ala-D-Pro-) 
Tia^ (XXXX) : 





61 



wo 99/11659 



PCT/JP98A)3893 



-OT^^n^msM^f- h y^y^ K HDA-45 (D^^mmm^v^^?>, 

Boc-L-Asu(OBzl)-OxR ^lUmMUtb. HDA-38; cyclo(-L-Asu(NHOH)-D-Phe- 

mM^co^m^n^\ mtim^'rhy^zf^ k hda-45 ^ntz. 

HPLC: Rt = 12.91 min (column: WakoPak C18, 4.6 x 150 mm, 10-100% linear 
gradient CH3CN/O. iSi TEA over 30 min, flow rate 1.0 ml/min) 
FAB-MS: m/z = 544 (M +H)* 

3 3 ) HDA-46 ; cyclo(-L-Asu(NHOH)-D-Phe-L-Ile-D-Pro-) 
TiE^ (XXXXI) : 




t?^$ n?>mm(t^9 hy^y^ K HDA-46 0^^mifsmz^^^. 

Boc-L-Asu(0Bzl)-0xR ^tUmm^tb, HDA-38; cyclo(-L-Asu(NHOH)-D-Phe- 
L-Phe-L-Pro-)(D||fifeMl 4icmi^. m<tR}Z\ mmt> )Vyi<>m(D\l KO=5r-9-A^ 
m7t^(0^m^n^\ ^E^^x h^-^:/^ K HDA-46 mtz, 
HPLC: Rt = 18.46 min (column: WakoPak C18, 4.6 x 150 mm, lO-lOOJi! linear 
gradient CH3CN/O. IJK TFA over 30 min, flow rate 1.0 mi/min) 
FAB-MS: m/z = 502 (M +H)* 
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(HJiSfi?!! 3 4 ) HDA-47 ; cyclo(-L-Asu(NHOH)-D-Naf-L-I le-D-Pro-)©^^ (D- 
Naf: D-l-naphthylalanine) 
TiB^ (XXXXII) : 




NH 

/ 

HO 



X'B-^n^mm^'r h ^^^5^ k hda-47 o-^^m^mmzm^^. 

Boc-L-Asu(OBzl)-OxR ^Hi'^mntb. HDA-38; cyclo(-L-Asu(NHOH)-D-Phe- 

HPLC: Rt = 20.52 min (column: WakoPak C18, 4.6 x 150 nan, 10-lOOX linear 
gradient CHjO^/0. 1% TFA over 30 min, flow rate 1.0 ml/min) 
FAB-MS: m/z = 594 (M +H)* 

(IISSM 3 5 ) HDA-48 ; cyclo(-L-Asu(^^HOH)-D-Pya-L-l le-D-Pro-) (D^^ (D- 
Pya: D-l-pyrenylalanine) 
TIB^ (XXXXIII) : 
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NH 



V^-^tl^UB'mkr' h ^^-f^ K HDA-48 

Boc-L-Asu(OBzl)-OxR ^tUmWMtL. HDA-38; cycIo(-L-Asu(NHOH)-D-Phe- 
L-Phe-L-Pro-)<D^^J 1 4izmi>. ^{bSJiS, mmtlJV^^ym(D\l KDdr-»f Ag^ 
filit^C^^'&ff V\ mmi^T- h Ktw HDA-48 mtz. 

HPLC: Rt = 23.56 min (column: WakoPak CIS, 4.6 x 150 mm, 10-lOOX linear 
gradient CH3CN/O. U TFA over 30 min, flow rate 1.0 ml/min) 
FAB-MS: m/z = 667.81 (M 



imm\ 1) MHc class- 1 ^^imm^ 
^^momk'rhy^zf'^mmi'^m'rh mhc class- i ^^mmm^m 

(Dmik'r h v^^f- mmi^^im^"^?) Z tX\ mhc class- I ^Tm^ii^iS: 

umi 

*6 BI6/BL6 mma'my^fz, msm>'^m\t. lox pes mbi 
37-c, iizmtmm-^-^. imMm^\^fz>{y^^^-^-^f^^^x'{i 

64 



wo 99/1 1659 



PCT/JP98/03893 



m.it^mt. ^ibi^;<^ji7.M^i/]imo)izmmu mm loo m xit 

DMSO(I?ig|U. agSmg/ml (16.54mM) ©lIj^^dPMU/c, hUD7.^^> 

A it tT. h y^j-t^y-'mmmMi^mzBmt^ mhc class- i 

flia<^ B16/BL6 «^ 5000 fi/wel 1 ®»?&ST' 96 7^7-fi7nyi/-h{I 
JSSU. :g-well S./cU±iH®±S^200<cil ifT\ 2 4B$r^tS#U7^cm. TO-fb^ 
»II?i?^Jf^«?:^%C:f&j^U?^:?0[ 10 1 51 tiSIt 7 2 ^M^S^U 

;^c, "totk. Swell's: PBS (vywmmm) -e-mm^u ^m-tmm.tfm 

il^L/c»M{I^^bTV^SMHCclass-I ^^?<^*{i, J^ATO^i^'Cri^ 
L;^c, LT, V>i^7.©MHC class- 1 ^^{l>:^i--5in:#:-e*SJ/LH-2KW 
!a{*: ( tUIRp=& ; 0J!?^&fUI) ^«v\ -mmtbX. h'^j-f-WbStvi/T. IgG+M 

-^-;^7iJ7,h'>^— lfnV>^a.y-h ( r^lRiPa ; BRL 1±) ^rSfS^-lt/c. ±ia 

methylumbeiliferyl-iS-D-galactoside i^f^^a -.WLMT^i-iJv-^ "rv ^) 
^^SfSO«tlH®H1-Sm«S (M:365nm. : 450nm) ^^^^U 
■yu-hV—$r-X'm^b/z, MS^^b^»^iP*?:^i:U/cSiJ© well 

well izis\.^xm^-^Mm%mM^^'^y^^yy}^(07mtbtz, ^imM-^ 
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7Km^:^L/§lvVc{ii$:. ^^m^M.mt^M<Dm^i0. 

-cv^6 MHCciass-i ^^mom^m^mmi-t l/c, ^mkit^'^comimm^ 
«T. ^wmt^mzmLx. mmMM^m^i^rnxf. mhc class- i ^^mu 

-rmm^^o-m^m 3tm4 iz^t. m 3 izit. lt. ±B^^m 1 

^ (nicotinic acid) , — n^>^75 K (nicotinamide) , — n^^V^tKn 
^V'-^M (nicotinic acid hydroxamate) ©HSO-fb-al^f-'^V^Tt*, IHfilCDfP 

ll|3Mt>'{C|14t::^-ri:fc 1 (D-fb^!^ (HDA-5) ; cycloC- 

Asu(NHOH)-Phe-Phe-D-Pro-) . ^JS^J 2 CD^b^tl (HDA-17) ; cyclo(- 
Aaz(NHOH)-Phe-Phe-D-Pro-). ^M3(D<b^tl (HDA-18) ; cyclo(-Api(NHOH)- 
Phe-Phe-D-Pro-) . MMM 4 ©-fb-^tl (HDA- 12) ; cycl 0 (-Asu(NHOH) -D-Phe-Leu- 
Pip-). MMii 5 (D^t-^m (HDA-15) ; cyclo(-Asu(NHOH)-Aib-Phe-D-Pro-) Mtl 

t MHC class- 1 ^^m.i&m.^m^^-tzti)^^ntz, iiilj<. ittt^fM 

©hU ^T-^^^V A trfcV^-Ct, ia4{C^1-i:*JU MHC class- 1 ^^imiSM 
f^ffl*^m$n;^c, !KfC, IIM^»J4©{b^ti{i. hU 37.^5^>A iil^bSStc 

^g^«Mi:U. MHCclass-I ^^^miSiiftffl^^-r^tJ&^E^n/r, - 
##^Jl©'fb^i3;cyclo(-Asu(NH0H)-Phe-Phe-D-Pro-)2T'll M^^^MBM 

{rfc|,^-C MHC class-1 :5J-^^^{£M#ffi*^AM::liS!l^ti5©^-e$)-3 7^c, BP 
##^J 1 ®<b^!^(iv llfiS^JlcD<b^!|^i:i5ll;^^#fi^:^oJiJ|j^;t^i5?^ 

ltl5!(:^l:f>^v^sMHCclass-I ^^mmwmitm^tcot^ji'oxi^^. mm 
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-re /j: h its t h' p ^-^Ammm. ( t: k □ ^^i/r ^ ^ ^ji^T^^^jmrn) ^ 
K^M^*^*MHc class- 1 ^^mjmmizmiz^ji?>m^m':>z t^mi-^ 

tve, ±mbfz MHC class-I 

mmm^mmtbx. MHCciass-i ^^m^i)^2i^tKii?>mM 



1 







mmm i ©{b^ti (hda-s) 


135 nM 


«#J2®'fb^tl (HDA-17) 


1120 nM 


»^J3CD.-fb-a-tl (HDA-18) 


11600 nM 


mmm4:(Dit^^ (hda-i2) 


3.86 nM 


^^JScD'fl:^!!^ (HDA-15) 


36.2 nM 


^mUCDit^^ (HDA-19) 


>40000 nM 


hUil7.iS?f=->A 


3.35 nM 



class- 1 ^?^{£3i#ffl*^'M^ti-C*5U, ^i^tzt Hn#ifA^^tit (tb'n 
6 MHC class- 1 ^^IgmiStf^ffiOtSI^-e&e C ilO^T^^^jI^iE 

(lJ:6MHCclass-I:a'^|gm{£»^(^3SVN{i, 55:ib<. ^^Bjo^rh^^ 
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H^iO^T h y^^^ mmi^O^t MHC class- 1 ^^^lim^EjirSttli. 



•ciiii^i^ti-s^b^i^fwOvyTt,, MHC class-i ^"^m^immittwmbtz. u 

C©«2{'{i. HDA-5, 17, 18, 12, 15, 19, :&rJfbU =l7.t5?5^ 

m2 
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compounds 


cone, for 2-fold expression (nM) 




mean 


SD 


N 


trichostatin A 


2.81 


1.95 


14 


trichostatinC 


6.88 


0.00 


1 


trapoxin A 


3.59 


0.00 




cyclo(-Aaz(NHOH)-Phe-Phe-D-Pro-) (CHAP17) 


990 


168 


3 


cycio(-Api(NHOH)-Phe-Phe-D-Pro--) (CHAP18) 


10900 


890 


3 


cyclo(-Asu(NHOH)-Phe-Phe-D-Pro-) (CHAP5) 






1 1 
1 1 


cyclo(-Asu(NHOH)-D-Phe-Phe-D-Pro-) (CHAP27) 






7 


cycio(-Asu(NHOH)-D-Phe-Phe-Pro-) (CHAP38) 


558 


97 


4 


cycio(-Asu(NHOH)-Phe-D-Phe-Pro-) (CHAP39) 


\jjO\Aj 




J 


cyclo(-Asu(NHOH)-Phe-Phe-Sar-) (CHAP40) 


748 


337 


7 


cyclo(-Asu(NHOH)-D-Phe-Phe-Sar-) (CHAP41) 


A.*r.J 






cycio(-Asu(NHOH)-D-Phe-Ala-D-Pro-) (CHAP45) 








cyclo(-Asu(NHOH)-D-Pro-Phe-D-Phe-) (CHAP37) 






*r 


cyclo(-Asu(NHOH)-Phe-Phe-D-Pro-)2 (CHAP19) 


weak 




-2 
J 


cyclo(-Asu(NHOH)-D-Phe-Ue-D-Pro-) (C:HAP46) 


1 


n SI 


'I 


cyclo(-Asu(NHOH)-D-Naf-IIe-D-Pro-) (CHAP47) 




T> 17 


o 


cyclo(-Asu(NHOH)-D-Pya-De-D-Pro-) (CHAP48) 




A O^^ 


*f 


cyclo(-Lys(Ac)-Phe-Phe-D-Pro-) (CHAP5-Ac) 




u 


1 
i 


cyclo(-Lys(Ac)-Phe-Phe-D-Pro-)2 (CHAP5-Ac)2 


75000 


0 


1 


cyclo(-Lys(BrAc)-Phe-Phe-D-Pro-) (CHAP5-BrAc) 


5660 


0 


1 


cyclo(-Asu(NHOH)-D-Tyr(Me)-Ile-Pro-) (CHAP30) 






A 

*T 


cyclo(-Asu(NHOH).D-Tyr(Me)-Ile-D-Pro-) (CHAP3 1) 


1.41 


0.51 


6 


cyclo(-Api(NHOH)-D-Tyr(Me)>ne-D-Pro-) (CHAP42) 


512 


247 


5 


cycio(-Aa2(NHOH)-D-Tyr(Me)-Ile-D-Pro-) (CHAP43) 


UJ 






cyclo(-Asu(NHOH)-D-Tyr(Me)-ne-Pip.) (CHAP49) 




7 16 


Q 

y 


cyclo(-Asu(NHOH)-D-Tyr(Me)-Ue-D-Pip-) (CHAP50) 






7 


cyclo(- Asu(NHOH)-D-Tyr(Me)-De-Tic-) (CHAPS 1) 


10.97 


3.05 


6 


cyclo(-Asu(NHOH)-D-Tyr(Me)-ne-D-Tic-) (CHAP52) 


0.191 


0.103 


4 


cycio(-Asu(NHOH)-D-Tyr(Me)-Ala-D-Pro-) (CHAP44) 


35.00 


4.80 


3 


cycio(-Asu(fS(ilUxl)-L>- 1 yr(Me)-ue-rro-;Z (CriAr 14) 


> 10000 




1 


cyclo(-Asu(NHOH)-D-Phe-Leu-Pro-) (CHAP28) 


80.2 


19.6 


4 


cyclo(-Asu(NHOH)-D-Phe'Leu-D'Pro-) (CHAP29) 


5.41 


1.72 


4 


cyclo(-Asu(NHOH)-D-Phe-Leu-D-.Pip-) (CHAP12) 


2.75 


1.44, 


5 


cyclo(-Asu(NHOH)-D-Phe-Leu-Pip-) (CHAP53) 


19.8 


4.1 


3 


cycio(-Asu(NHOH)-Lys(Boc)-Phe-D-Pro-) (CHAP32) 


773 


244 


2 


cycio(-Asu(NHOH)-Trp-Leu-D-Pip-) (CHAP33) 


weak 




2 


cycio(-Asu(NHOH)-D-Pro-Ala-D-Ala-) (CHAP13) 


406 


86 


3 


cyclo(-Asu(NHOH)-Aib-Phe-D-Pro-) (CHAP15) 


33.2 


8.7 


3 


cyclo(-Asu(NHOH)-Trp(CHO)-Leu-D-Pip-) (CHAP16) 


toxic 




2 


Ac-Asu(NHOH)-NH-Bzl 


2410 


771 


3 


Ph-(CH2)5-CONHOH 


' 11400 


0 


1 


nicotinic acid hydroxamate 


28000 


0 


2 


benzohydroxamic acid 


35800 


2480 


2 


benzoic acid 


>200000 




1 


nicotinamide 


>1000000 




1 


nicotinic acid 


> 1000000 




1 
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V$)?> HDA-5 (D^mSM^. Asu(NHOH) ^m^t LTft^OC L tUV LLLD ttm 

■y:*^*^9m#:T'*)S HDA-27, 38. 39 ii^n^tl. LDLD, LDLL, LLDL illBiJ^ 
wCD4aoa:#:^tt#:HDA-5, 27, 38, 39 ^n^tlO -^(SjI^ 1*98.2, 
3.01. 558, 65800 nMT'^U, MHC class-I ^a-^limiSMiSttSSJtcOi^^Ji: 
UTfi. LDLD > LLLD > LDLL > LLDL il^oTVNS, IP^. m\k'rVy^:ff-Y 
m^th Wm&O o Asu(NHOH) {I L-^?: jU^-TS^, Asu(NHOH) (I 
Blg^f-S^T^^^^^at::. D-f*:?:j^-rS©*%*b<, iPAT, Asu(NHOH) 

6. lib < , HDA-30 (LDLL) t HDA-31 (LDLD) ® Jtl^, HDA-28 (LDLL) t HDA-29 (LDLD) 
(DitWi . HDA-53 (LDLL) i: HDA-12 (LDLD) (Dim. HDA-40 (LDLL) t HDA-50 (LDLD) 
CDirbS^. :Rt>'HDA-51 (LDLL) HDA-52 (LDLD) ^DJti^{I*^V^Tt). {llimtCbKD 

UM0Ui^Bt. b7.h>x7-lrf^^— t* (histonedeacetylase) EM 
•^1t©fFfiffiM*{wfcV^Tt.. HDA-27 (LDLD) > HDA-5 (LLLD) , ffl)A-31 (LDLD) > 
HDA-30 (LLLD) , HDA-29 (LDLD) > HDA-28 (LLLD) t V ^ -5 MSttOi^ ^J*^'ll 

MHC Class-I ^^mi^^^i^iS\i6mm^iimMXit^Ji^\ 
MHCclass-I ^^m,imi^m^^i»t?>tztbat. mi9hy^:f'f-\iiiM 
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SM<J?*.-^^-ti:T'$>€>, LLLD ^ LDLL J: 0 1., LDLD ^(DW^ O^tlX^^^tPi 



:^mm(om^7- h ^^y^ mmi^(om-^?> mc class- 1 ^i^mui^mimiiK 
B16/BL6 mMm^m^\^7. h >i5i7-tf-;wb$:iai?-rs^m®«^^fTo/c. 

tttiZimiytc. '^hntzm&MMM^ Ifxg/laneOmiZi:^ AUTgelS^iic 
A i: IfxUmUbtz^^, INF-y ^ lOOU/ml mnbfzl^^t^imbtztCD^m 
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li7.h>aje7-b^;Kb{I*|-r5M^m?:lf*>. MHC class- 1 

iMMm 3 ) mmm^^n^mmi^ 
-tmrn^^mthtzit. ±iao bi6/bl6 m^(Dmimm:.'Bcm'\'fm^'M^fc> 

Cel IT iter 96 Aqueous Non-Radioactive Proliferation Assay Kit $:fiJffiL 
tz, Wm^^vV\t. Wm^m.^^^). tetrazoUum fb-^ (3-(4,5- 

d imety 1 th i azo 1-2-y 1 ) -5- (S-carboxymethoxypheny 1 ) -2- (4-sul f opheny 1 ) -2H- 
tetrazolium, inner salt ;MTS) iS^Wt^nX^-t^^mif^. 

1 Ht:: 4 8 m^^m^miitzU. ±siO) Cel ITi ter 96 Aqueous 

Non-Radioactive Proliferation Assay Kit (DUMM 20^1 ?:iBAS, 3 7'CT' 

mmsi^m m%) tbx. m.it^mmmLtzmmmmmMii^m$.x 
mt, ^M®^{b^!i^covNT. m^omtmmizmmmmmmmzu m 
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mB B16/BL6 mmommMmznt^ 5 o%mmm(Dmm^m(D-m^m 



3 





5 0%nmmM 


m^mi(D^t-^m (HDA-5) 


2 1 0 nM 


lliS^J4£D'fk-^!j^ (HDA-12) 


1 2. 3 nM 


m&m^o^t^^ (HDA-15) 


9 2. 5 nM 




1 4. 3 nM 



:^mmom^^^^ mmmt. ^ s (c^i-i: ^ ^ i tc^j^i-s mhc class 

class - 1 ^?l^{£ii{^^®Mjgm{cfcv ^■c (i. ®{£ji*©siJr*>M|Sl 



m-tmm li, ^moumixm^'^fz bi6/bl6 jijiaifccD^T'^d: < , 't0i&<Dmit 
tf B16 iffl», BMmmmx'^^ mio izm'^mmx'$>?> coionae mm 
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^4 



L1210 fnM) Bl6/BL6fnM> Bl6(nM) Colon 26 fnM) MHn4(nM) 



comixninds 


mean 


SD 


mean 


SD 


mean 


SD 


mean 


SD 


mean 


SD 


HDA*17 


7380 ' 


.1160.. 


1260 


210 


23500 


.5000 


29300 


.2390CL 


: 19900 


.....84I0_„ 


HDA-18 


>106(X6' 




59300 


1730O' 


">ioobo6'" 




>100000 




i MObOOO 




HDA-13 


2770 ■■ 


950 


866 


203 ' 


15400 ' 


"4760 


11000 


1600 


: 7920 


" 2300" 


HDA-5 


• "500 " i 


'"^96 ' 


257 


35 


: "3370' V' 


"i030 


2160 


280"" 


1660 


" 763" 


HDA-28 


1330 i 


l37i 


470 


54 


T 3820 


1660 


7370 


1096"" 


~ 4830 ' 


2050 


HDAOO 


408 "T 


255 


■ m" 


3 


: 861 i 


282 


1570 


270 ^ 


; 1510 


' 106 ' 


HDA-15 


... . 


i22 


lio 


. 1 


1230 • 


630 


908 


144 


946 


-"^"262 ■ 


HDA-27 


i 53.0 ; 


21.7 


18.0 


2.5 ' 




"95 


277 


62 


236 


"59 


HAD-3! 


18.8 : 


5.4 


"5.43 


0.39 : 


44.2 


22.3 


33.0 


12.0 


50.7 


8.9 


HDA-29 


43.8 


19.9 


15.8 


5.6 : 


293 : 


109 


198 


51 


176 


87 


HDA-I2 


' 28.3 i 


13.6 


9.44 


3.11^ 


262 ' 


174 


149 


39"* 


Y12" 


48 " ■' 


TSA 


12.4 i 


2.4 


"19.1 


' ioJ ' 


621 


50 


139 


42 


41 J 


23.6 



^ti35***u, 'Z-ri^t^mmizt. mhc ciass-i ^^mismwrnt-wct^t 



\^it^m\ in vitro ©m^Cfcv^T. bT. h >-r7-tr5^^— tW^SItt^rPfi^ 
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Biol. Chem. 265, 17174-17179, 1990) <Dl3m^'^':>tz, 

«5rHDA buffer (15 niM U 5^ i/'J-trP-^K 0.2 mM EDTA. pH 

7.5) (IML. XLtz^k. '^'b-Q^t^^li^ (35000xg, lOmin) , IM 

(NH4)2S04$:^t'Pl buffer 4'T'W/t^^^S/'■^^XU/c. M#5^»U> jiii>L;'c± 
m<0(m^\m!$L^ 3. SM *T*±#$-a:x7-fef-7— lrmS6IC?:»$-ti:;^c. 
C (r>mm ^ HDA buffer HDA buffer {1^ UTjilJf^, DEAE-cel lulose 

^^A{r7^5-fU, NaCl 0^@B-C}§ait;^c:. SttB^^rVlT. h >x7-tr^7 

SRi: LT, ['H]acetyl histone ^ffit. Vc. FM3A WOJ^^^^iti 5 mM (D n- 
SSKtM- U "OI^^tET. Macetate ^^JPL 30 ^-f h-T-S-ilt^cl: 

WMMliBMWL^ 37r-e 10 ^-f v^^r^.'^- i: {; ck U fro/c (SiS^^ 
IOOmD , i^^SCS?: lO^il (D^'mL^lMXX±dc>. -^0 tB^nT^craacetate 

so^ia^-rsaiS-c^UT'c (sosjiasss) . 
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S5 





ICso (nM) 


\ Sodium n-butyrate 


119,000 




trapoxin A 


0. 47 




b U n:k^^y A 


1.44 




HDA-6 


27, 800 




HDA-5 


2. 18 


m,m2 


HDA-17 


19.8 




HDA-18 


390 




HDA-27 


1.45 


%mm 1 9 


HDA-28 


6.04 


%mm2 2 


HDA-29 


1.59 


mm\2 3 


HDA-30 


4.90 


^mm2 1 


HDA-31 


2.08 


«^J9 


i HDA-32 


4.95 



U^m . 1 0:>mM^ {I tJ MHC c 1 ass- 1 :9-?fgm{£Mf^lS COM^^ i: [1 D < > 
-e^S. C©-g(*^P>t., *||BJ©^Th7^::^^K©MHC class-Id^-^fim 
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H7.h>x7-fe^^— (J- Biol. Chem. 265, 
17174-17179, 1990) 0:&S{;$!feoT:tf P^{iB16/BL6^ffl»ibgP^IIML/ 
tctO^^Ml^t^, BB^ HDA buffer (15 mM U U A, 5% ^'j-trP- 
0.2inMEDTA, lOX 2-mercaptoethanoU pH7.5) (CMU i^'^^-rXU 
tz'^. 'M'bX'i^-^mtb (2500Xg, lOmin) . 1 M (NH4)2S04'S:^t»lll buffer (fi-C 

^Z.SU *t?±#^-l±. h >-r7-lrf"7— If ^rrt^^-yr/c. Z^m^^ HDA 
buffer {rS}§l?U ^'^l/Mjit: HDA buffer tlt^j^^^ML. MbT. h>-r7^r5^ 

UT, -^^M^T'^ h* ; TOacetylated histone H4 peptide ^fflv^/i. 
COTOacetylated histone H4 peptide fi, li7.h> H4 © N ^^Zf'f-V ; 
SGRGKGGKGLGKGGAKEHRKVC (C*{I{i^/7.x V$:-:>{fC*5) 'Sr-^^U 3H-^ifeK 

/^-h-rSCilflckUtTo/i (^fS^aiOO^l) , Sf&^25/il(DlMHCl, 0.2M 
ilFK?:»T'±<!t). ^^S:f&T*t;D 'J ai^ n;^c['H]acetate ?:S^Kx^;|/-r'Jfim 

{t-2>« MHC class-I ^^^{SMm iiiBaiiMWf'J^fflli. ^tl^'fl'^^'^tO 
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mm\ni.zm^^^ ^ yT7-ti-'7-mmmmmm^-t?> mhc ciass-i ^ 
ciass-i ^^f^misitm mmmmmm^m-n^tmib'c-M^^mi^^^ 



me 





IC50 tnM; 




0 cc 
Z« 55 


HDA-5 


D. Uo 


HDA-30 


0. 01 


flUA Ox 


3 32 


HDA-49 


4.81 


HDA-50 


3.96 


HDA-51 


49.8 


HDA-52 


4.35 


HDA-17 


24.7 


HDA-18 


150 


HDA-27 


3.44 


HDA-38 


5.32 


HDA-39 


226 


HDA-37 


9. 16 


HDA-42 


53.8 


HDA-43 


33.9 



(«^J6) mm^^(Dwm 

vitro X'(omtimizntmmmmmm^^^^irz.ti)^h. ^mr.^i^m^ 

78 



wo 99/11659 



PCT/JP98/03893 



( 1 ) T'!77>tIjo{t€> in vivo 'QO:)U^{^'^ (ig7j<jSg>^) 

»invivQ-C(DMffitt?:MU/c, fflv^/c^«{iL1210, B16, Colon26, 
t;MH134-C$>5. ^n^n©MKSj*{^J:»J^«U PBS {I^rSLT. 
7.-ES>5:0. L1210 ti Itf'fi. 316, Colon26, ^SttfMHm (i lO^ii^^tl 

^tljmF'aH^^fib/b (100 Ml /mouse) . m^^t^^ 7.0^\t. L1210, B16, 
Colon26, MH134{IOVNT^n^tlCDFl, BDFl, CDFl. CSH/HeNT'^S (7511$® 

^tt^-^T^) . mmimm.<D^Bi)-^hmm^^^mbLtz., L1210 tcov^-cti, 

PBS^^ (^liNaOHT'«fa^<^^Mi:U-CtS#) i: UXmSiS^L/c (100 
Ml/mouse) , ^^Bmt. Iil210(i4B, B16 :S:a*MH134 {i9 B, Colon26{i8 

Bnmz. median survival days (TO^^BiC) ^n%\^tz.. W^^^tti 
V^lf A£0?l^^!S#U;^c#,^P (zi>b □—;!/) cD median survival days (C) h 
^^^S-^'fefro^c^aSSf® median survival days (T) (Dit^. z-^-- IrVr— ^V' 
^U/cfit (T/C%) -miLl^X. HDA-31{r«t-t5M^^^7{I:^1-. 

^7 
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Median Survival days (T/C%) 

cell lines 0.015 mg/mouse 0.05 mg/mouse 0.15 mg/mouse 1 .5 mg/mouse 



L1210 


113 




125 


37.5 


B16 


117 


119 


m 




Colon26 


90.9 


86.4 


63.6 




MH134 


95.8 


85.4 


91.7 





^^mbtc. -ts Colon26 S.t>*MHI34 {CfcV^T{i. E#»{*Sl^^tl^i:*>o 

Colon26. MethA. ^tt/BlS © 3a^^DV'i77.a'S:^V^■C. mW^O^Tiim 

^(DM^'r V ^^yf- K{b^!|^© in vivo T'©MStt5:Wfflib^=. mWMt^ 

T^COaSfi^- Colon26. MethA. 5:t>*B16 (C^tUT. ^n^nCDFL Balb/c, 
t?BDFIT'*S (7jii$CD*lttT'^7X) . ^^*1B^ day-O Colon-26 {lo 
v^Tliday-4, 7. lOiDHIsl. Meth AS.O'Bie {wO^.^-Cliday-7, 10, 13. 16® 4 
H.S^'fb^'t^m^^r^O-^MO^S^rM^Ml^^^L/i^-ClO, 3, ;&t;inig/kg; 
2 ml/kg) . ^fiJU-eii. ^-^?g(iPBSMr«^fflv>;»^i (NaOH T-*ffi^^) . ^© 
f^. Colon-26{IOV^•C{iday-14{I. Metli A :&t/ B16 flOl^Tfi day-2UrMJlS 

-«?Ji: UT. HDA-31 (Cjt^-rSMilgmt^S «C;^-r, 
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^8 





condition 


tumor weiffht fme^ 


% inhibition 


Pninn 26 


control 


980 ± 77 






1 niff/lcff 


756 ± 25 


22.9 






677 ± 155 


31.0 




10 mg/kg 


726 ± 123 


25.9 


Meth A 


control 


3120 ±480 






1 mg/kg 


2100 ± 570 


32.5 




3 mg/kg 


1230 ± 500 


60.7 




10 mg/kg 


1470 ± 500 


52.8 


B16 


control 


699 ± 229 






1 mg/kg 


258 ± 184 


63.1 




3 mg/kg 


280 ± 152 


59.9 




10 mg/kg 


120 ± 112 


82.9 



m(Dm^9hy^-:f^\^it^mim^^t^-r:iti)mu^M. #{^. hda-3i 
m^n. mm^^i)^mm^ntzmmx'^h. 
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HDA-31 (P V 'V K rift^tl^jS^ 

(10 mg/kg; 2 ml/kg) , mmt?^s^z■^m^^tmwx'^mbfzmmmm^^fc. 

iZ^O!Sa^-kMUbt^o M^^O HDA-31 ^mE (methyl-t-butyl-ether) 

aib. jmvpicx''&m-^n^\ hda-si (i:ffl^-rsf-i?fflsi5:M*5}'t;fn-{^x 

^^^mii^^t. m^-t^^^i.. 3m(Dw-m$.v$>?>, hda-si m 
mmmmimi:im-t^ ic^mimrMii^hm lo nM-e*»x loo ng/mi 

ti^-^mmm^^M. tt^. hda-3i jiut^^wtiwffj. *sv^li, mhc 

class-I^J-^^iSMt^KLz-C, ±MU/c»l/^>'l^(D^^II{~^-tji'J, 
;^(iHDA-50, HDA-52 ^w:i:*(ick UffiV^^ttt^T. HDA-31J:'Jt,i^v^?gtt^^•r 
*|§Bj©^xh5^:/^K^b^. i)?iJ^{iHDA-50,HDA-52/,Ci:'{ir5lUXt, vl 

d (13^ u/c HDA-31 tmu(Dmm^m?>tm^L:tz^jihit. ztihcDit^mxitt 



;H/ct:7. h >TT-t^7— lrill^ia«?Stt(^#I^UT, MHC class- 1 ^JJ-^lRimiE 
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m }^ (D m m 
1 . TiBo-ls^ ( I ) , ( r) , (I ") xfi ( I "') co^^tn^^vB^n^m 
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/ 

HN 



(I-) 

O 

m±iz^m%L 3 &rf<D7iyjm5LiiJ^ u >fj mwrv)\/m^mk\^xts. s n- t 

Rjli, m±{r^J^M^WLTt,J:v^^ftj^^l&33Z.li4CDitmT;l/#l/>a. ^ 
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mt, ) 

2. mu-m^ (I) X'^^ti^zt^omtt^m^miBmcom^Thy^ 

3. wiB-m^ (r) X'^s^n^zt^nmttm^^immom^Thy^ 

5. ra-IS^ (I"') T'^^tiSCi:'S:!|mi:-rsi»^]SlElfe<^^xh7 

m 

mz^^-^Mi^O^nii^^^M^t bX^mt^ MHC class- 1 ^^%Wm 
'Mo 
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